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Summer months find thousands of 
Americans turning to New England’s famous 
vacation land. This year, Northeast Airlines is 
carrying them there in a modern fleet now 
enlarged by the addition of new Douglas 
DC-3’s. Like every other airplane in the 
service, these new transports are powered 
by dependable Pratt & Whitney engines. 




PRATT & WHITNEY AIRCRAFT 

One of the three divisions of 
UNITED AIRCRAFT CORPORATION 
East Hartford, Connecticut 
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To speed production — use the fastest thing in 
fastenings. 

SPEED NUTS and Speed Clips not only speed up 
your assembly, but also cut the number of parts 
in half, reduce weight and provide a DOUBLE 


Manufactured in over 700 shapes and sizes to 
hold bolts, screws, rivets and studs. Made for 
metal, wood, ceramic or plastic applications. In 
hundreds of mass production products, the SPEED 
NUT has answered the call for a finer, faster as- 
sembly at about half the total net cost. 

Simply send us your assembly details and we will 
furnish samples and engineering data promptly. 


SPRING TENSION LOCK TO PREVENT VIBRA- 
TION LOOSENING. 


TINNERMAN PRODUCTS, INC. loro fulton road, Cleveland ohio 
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OVER A BILLION IN USE-OVER 700 SHAPES AND SIZES 





In quaiuity, as in quality, Stearman leails the 
industry in primary trainer prodiieiion. During 
recent expansion, more than 1,000 planes were 
produced in record time. Now, with floor space 
tripled in the main plant, output is increased 
many fold. The continued confidence of the 
United States Army and Navy is expressed in 
recent large orders. Stearman Trainers are also 
being delivered in quantity to the Philippines 
and South American countries. 

Safety, reliability and advanced engineering 
are factors that have won for Stearman Trainers 
their prominence in the field of military flying 
instruction. 





^.OMBER, interteptor, pursuit 
/(^ or trainer . . . every airplane's 
heart is its engine- Reliable power is 
most important when pilot skill is 
being taught and acquired ... in the 
training plane. And that is where 
the Lycoming engine's long-estab- 
lished reputation for unfaltering 
dependability has won favor of both 
military and civilian flight instruc- 

Economical Lycoming engines 
predominate in the lighc-pl.anc train- 
ers usedintheCivilianPilotTraining 
Program. More powerful Lycoming 
radial engines fly rhe Stearman and 
Spartan trainers employed hy the 
Army and Navy for flight instruc- 
tion. These smooth-operating power 
planes are likewise found in rhe new 
Stinson liaison and observation 
plane and in the hi-moiorcd Bccch- 
crafts, Cessnas and Curtiss-Wrights 
used by the Army Air Corps to 
acquaint its pilots with multi- 
engine operation. Lycoming leader- 
ship in America's training planes is 
an established fact . . . predicated 
upon safety, economy and comfort 


cn incforl-rcomin no to jco-liorK 
you Lycoming DivisiM. Dept. ASi, 


LYCOMING 

aircraft engines 


FOR MILITARY AND CIVILIAN TRAINERS * FOR PRIVATE AND COMMERCIAL USE 





th Modern tramm^dcmlies 
H^resenting an Investment oi $2,000,000.00 


SPARTAN 


Down through the years since its inception in 1928 SPARTAN has kept In step with aviation prog- 

Sir In National Defense 
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was awarded the training of Air Corps Flying Cadets and 
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i industry recognised, bai not too big 


from SPARTAN’S supe^rlor facilities'! ^ 

SPARTAN 


School of oihomautics J 





2 S years of flying progress 

J^earty congratulations to those farsighted men who have 
built Aviation to one of America’s great industries in such a 
short space of time. We are happy to have been able to serve 
the needs for quality castings during these last twenty-five 
years. Our policy is based primarily _ 

on quality. We shall stick to this 
policy. Our products are accepted; 
we have kept abreast of develop- 
ments and technological improve- 
ments; we shall continue to do so. 


n.awl:"'' 
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m/yaCufHOCiMHZi & aluminum foundry co. 

E. 88th and lAISY AVE. "Pioneers in Aluminum Castings" CLEVELAND, OHIO 



PROTEK-SORB Silica Gel eliminates of PrWek-Sorb hos saved the industry millions of dollors 

the corrosion hazard . . . speeds up by preventing corrosion domoge.- ships are being ossembied 

plane assembly. Fulfiiiirg Uncie Sam's de- foster, mony man-hours are soved on each piane, opera 

mands for "MORE PLANES" has shown the voiue of Protek- ’'O"* 

Sorb Siiica Gei to the aircraft industry. For now Every industry related to or supplying the aircroft 

it is possible to store ond ship vital engine ports, industry needs the protection that Protek-Sorb 

complete engines and planes, without using costly, offers. Write the Davison Chemicoi Corporolion, 

Md., for full information obout how to 
c-Sorb effectively. U you have o cor- 





use PROT£K-SORB Silica Gel 
then Forget about corrosion! 


SILICA OEL 


Tue rsAWiCOM ruBMirAL rORPORATION 
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BALL BEARING 
DO’S AND DON’TS 
FOR MECHANICS 



Boy, was Gus sore! Ha saw Joe 
Snaffle handing a mechanic some 
"new” ball bearings from scock, 
and they weren’t even in their 
boxes. You couldn’t see a speck 
of dire on ’em, but Gus is heck on 


keeping ball bearings clean. He 
says, "I reckon I’ll gee a buncha 
stevedores to run the stockroom . .” 


GUS SAYS "DON'T" 

DON'T remove bearings from 
original packages until ready 
to use. 

DON'T wash lubricant out of 
engine control bearings when 
you wash down the firewall. 

DON'T attempt to clean or 
grease new ball bearings -the 
maker’s already dene this job 


First of a series of instruc- 
tion sheets published by The 
Fafnir Bearing Company, 
based on ten years’ experi- 
ence tvitb the leaders of 
U. S. aviation. 

STORE BEARINGS in a cool dry 

aging of lubricant. CLEAN BINS 
before you put bearing boxes into 
them, and clean them once a month 
thereafter. Keep old stock to the 
front so it will be used first. 

DON'T ISSUE bearings to niechan- 

for them. Drop a hint about not 
opening or unwrapping them until 
mounting preparations are com- 
plete. There's enough dust in the 

IF PACKAGE in which hearing was 
delivered becomes lost, don’t put 
unprotected bearing back in stock. 
Use paper envelopes to cover them. 

mended that unwrapped bearings 
be scored in screw top glass jars. 

WHEN ACCESSORY parts arc re- 
turned to stock after assembly, be 
sure area near bearings is clean, 
then cover hearings with tape. This 
will protect them until part is ready 

ANY QUESTIONS you have about 
ball bearing handling or application 
will be answered gladly by our 
specialized aircraft ball bearing 
engineers. Write The Fafnir Bear- 
ing Company, Aircraft Division. 
New Britain, Connecticut. 







Check the Features, Compare, 
. . . and You'll Install 
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BENCHES 


STnnDiiRD Pressed Steel Co. 
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We Started 

with the Wright Brothers 


T he Marvel-Schebler Carbureter Division of 
the Borg-Wamer Corporation is a combina- 
tion of the two oldest carbureter manufacturers 
in the United States. 

At the present time the Marvel-Schebler Car- 
bureter Division U supplying carbureters as 
standard equipment on a great percentage of the 
present production of the light aircraft engines. 
The manufacturers using these carbureters as 
standard equipment include such as Franklin 
Aircooled. Lycoming, and Continental. 

The aviation activity of the Marvel-Schehler 
Carbureter Division dales back to the infancy 
of the aviation industry, Beginning in 1900. the 
Wheeier-Schebler Carbureter Company was 
formed by Mr. George M. Schebler and Mr. 
Frank H. Wheeler in the manufacture of a very 
simplified carbureter, known as the Schebler 
Model D. and was designed primarily for small 
motorboat and stationary engines. At that time, 
this carbureter was made of brass. 

Not long after this. Wilbur and Orville Wright 
were developing their heavier than air flying 
machine, and were much interested m a carbu- 
reter of the finest quality. Because of the factor 
of weight, they wanted one made of aluminum, 
so at that time, the Model D carbureter was de- 
signed and cast of aluminum for the Wright 
Brothers use, and was used almost entirely on the 
early experimental models of their “Petrol” aero- 
planes. After the experimental flights with glid- 
ing machines at Kilty Hawk, North Carolina, the 
first successful flight of any great distance (24 
miles at a speed of approximately 38 miles per 
hour) was made near Dayton, Ohio, on October 
5. 1905. The Model D Schebler carbureter was a 
part of the equipment. Through several succeed- 
ing years, this carbureter was used as standard 
equipment on the Wright Brothers aeroplanes. 

It is interesting to note that this carbureter 
was of very simplified construction, being a fuel 
bowl with a single main nozzle and an air inlet 
casting with a valve and adjustable spring. It 
is also interesting that this same carbureter is 
being manufactured today for certain classes of 
internal combustion engines, and is the onlv type 


carbureter that has survived the further develop- 
ments of this type of engine. 

A few years later, it was necessary to have a 
more flexible carbureter for internal combustion 
engine use, and at that time the Model L Scheb- 
ler carbureter was developed and used on the 
Wright aeroplanes. At about this same time there 
were other developments in the aviation field, 
and a new company came into existence, the 
Glenn L. Curtiss Company, who started to manu- 
facture a “pusher type" aeroplane, and the 
Model L Schebler carbureter was standard equiji- 
ment on this aeroplane, beginning in 1909. 

It is extremely interesting to compare these 
old crude types of carbureters with the present 
streamlined construction, with the automatic fuel 
and air controls for the great flexibility required 
in the present-day engines. 

The new Model MA Marvel-Schebler light air- 
craft engine carbureter is capable of delivering 
the varied air fuel ratios required for flexible 
operation in the present-day engines, without the 
aid of mechanically operated parts. These differ- 
ent air fuel mixtures are controlled by throttle 
opening and relative intake manifold vacuum, 
accomplished by what is known as back suction 
economizer control. 

Other features available in the new Model M \ 
Marvel-Schebler carbureter are: 

1. Accelerating pump. 

2. Manual or automatic altitude control for 

3. Double float, providing accurate fuel meter- 

4. Double venturi mixing chamber for im- 
proved mixture distribution. 

5. Stainless steel throttle bushings, to prevent 
throttle sticking and excessive wear. 

6. Simplified fuel passages, to prevent vapor 
locking of high test gasolines in the car- 
bureter channels. 


MARVEL-SCHEBLER CARBURETER DIVISION 

nORC-WARNER CORPORATION 

Flint, Michigan 
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T he type B-l-H valve la designed lor oper- 
ating landing gear retracting systems, 
wing flaps, cowl flops, or any other airplane 
parts regturing interznitlent operation in two 
V directions. It requires no accumulator in the 
system. A simple, ihree-eighlhs-inch move- 
ment oi the valve stem operates the system. 
Do you need hydraulic equipment? li so. 
our consultants are at your service. Whether 
your requirements call for standard valves 
or for SPECIALLY ENGINEERED units, we in- 
vile your request 




How Stainless Steel Helps 



T he increusing need for airplanes by ihe Army and Navy bus 
emphasized the possibilities of wider use of stainless steel in 
aircraft construction. The exceptional slrength-weight ratio of 
stainless steel makes possible greater strength with lighter weight. 
In addition, stainless steel U liighly resistant to corrosion-requires 
no protective coaling. Therefore, no allowance need ho made for 
weakening by corrosion, and thin-walled, light'veight structures 
can be built which will retain their full strength indefinitely. Stain- 
less steel can be rapidly fabricated at relatively low cost by spot- 
welding methods. The illustrations show a few applications. 

V5’e do not make steel of any kind, but for over 33 years we have 
produced "Electroinel” ferro-alloys used in making steel. The 
ftmd of data on stainless and other alloy steels thus accuniulated 
and the assistance of our metallurgists are available, without obli- 
gation. A request on your company letterhead will bring the book, 
••Stainless Steel in Ai’rcraft.” 

Electro Metallukcical Company 

(/nil o/ Union Carbide iwij Carbon Corporation 
3(1 East 42n.l Street 033 New York, N. Y. 

In (jmsdii i Elcelro Mplnllurgical Compativ of Canada. Lid.. W.ltand. Onl. 



A stainless steel skin over Stainless steel aircraft motor parts 
stainless steel nose ribs have high strength and resistance 
minimizes the drag. to corrosion. 
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Ferro-Alloys » Metals 




“Space Suits” 
for Stratosphere Radio 




./hen you board : 
Straloliner for a hop acros 
country, you fly in a her 
meiically sealed, insulate< 
cabin. It retains sea-tevc 
pressure of fresh, pure air . . 
no matter how high you go 
In one of tliese, any regula 
aircraft transmitter or re 
ceiver will function just a 
normally as you do yourself 


rpo keep lioarls from bursting at 
dizz> siralosplirrc heights, men 
put on individual o\\ gcii masks. And 
to keep the very liearis of aircraft 
radio-power supplies (\ ibrators) from 
bursting, Mallory lias developed a 
vibrator in a "space suit''. 

Yet iin|iurlanl as they are, Mallon 
Stratosphere Vibrators are only one 
bright thread in a tapestry of leader- 
ship that is woven through jiractieallv 
every industry, Mallory is the ac- 
know ledged leader in the manufacture 
of essential parts for all radio eoni* 
munieations and eicctronie devices. 


that uses non-ferrous metals, or whicli 
fabricates metal products. 

Mallory standardized neldiiig-lips, 
wheels, and dies have contributed 
irentendouslv to the lowered costs of 
producing better, stronger auloinn- 
liiles. And over 80% of all antomo- 
hiles produced employ Mallorv 
electrical contacts in the ignition 
systems, in general indiistrt, it is 
nearly impossible to name a tvpc of 
product, if it is made of metal, or 
operated eleclriratly, that does not 
rely upon .Mallory for electrical con- 
tacts or resistance welding clcclroiics. 


But what about the thou- 
sands of Ollier planc.s built 
and building for stratospliprc 
flying . . . figliting . . . frciglil- 
carrying? These are stripped 
lean as racers. Every ounce 
of unnecessary weight be- 
comes a tlireat to safety . . . 
to fighting-efficiency. No 
scaled cabins for these ! 


Bin beyond that, Mallory's metal- 
hirgiral division [days an important 
part in practically every industry 


Tlial's wliy wc say, regardless of 
voiir industry, find out the pan that 
Mallory- plays. 


P. R. MALLORY & CO., INC., INDIANAPOLIS, INDIANA- Csbi. AdSr«»-paMAUO 
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Only the Dowty Live-Line Pump 
maintains a line that's 'alive' 
without benefit of 
auxiliary equipment. 




EQUIPMENT CORPORATION 


LONG ISLAND CITY • NEW YORK 



HALL ECCENTMC 

■ ■Mbh SEAT GRINDERS 


"Blind” grinding of the valve seats in airplane 
motors enobles the mechanic to produce seals of 
finer precision and finish faster because he grinds 
by instrument. Frequent slops for gauging the 
seels are unnecessary. That's why the HALL Model 
AW ECCENTRIC Valve Seat Grinder has been so 
widely adopted by those responsible for speeding 
up production end maintenance. 

Other types of HALL ECCENTRIC Valve Seal 
Grinders and the HALL Wet Type Valve Refacer 
with rheostat control enable the maintenance shop 
to duplicate original production standards of pre- 
cision and finish and with o speed that gets motors 
back in service quicker. 

Catalog of HALL Grinders and description of 
HAIL ECCENTRIC grinding awaits your request. 

THE HALL MANUFACTURING CO. 



MAH. THE COUPON FOR FREE TECHNICAL 
UTERATURE 
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ORDERS ARE BEING COMPLETED AS MUCH 
AS 7 MONTHS AHEAD OF SCHEDULE 

Kinner pioduction is more thaa meeting the require* 
ments oi the present emergency. 


V 

V 


As part of its defense contracts, Kinner recently 
completed shipment of engines under an order from the 
U- S. Army nearly six months ahead of schedule! On the 
first big order for Kinner engines placed by Canada 

V under the British Commonwealth Air Training Scheme, 
delivery was made more than 7 months in advance! 


V W 


Without exception, Kinner has met every delivery 
date — or bettered it. Kinner is "all out" for National 
Defense and taking it in stride. 




Knowing 


It's All 


Knuwing how lo solve your 
fabric problems U an im< 
porlani pari of FLIGHTEX 
service. Each year our re- 

ihousandit of miles lo co- 
o|>eralc with nirvraft inanu- 

ing ami doping problems. 
No doubt this is another 
reason why each year, more 
nianufaclurers buy more 
FLIGHTEX than any oilier 
airplane fabric. 



RESALE DISTRIBUTORS 





OVER 

50,000 

PILOTS 


The forward Government Civilian Pilot Training Program is rapidly 
creating a great reservoir of pilots and instructors in support of our National 
Air Defense. Already over 50,000 civilian pilots have been trained and 
these C.P.T.P, Graduates are being increased at the rate of 3,000 monthly. 
As stated by Brig, Gen. Davenport Johnson, Assistant Chief of Air Corps, 
in Hearing on the Military Establishment Appropriation Bill for 1942, 
“The C.P!t. program is unquestionably assisting the Air Corps in the 
execution of its current expansion program". 



'AYLORCRAF 


ALREADY TRAINED 

IN LIGHT PLANES 

UNDER 1 

c. p, r. 


of this extensive pilot training 
ailablc to train so many pilots 
'e have the advantage of jiower 
existing production capacity to 
more and mure thousands of pilots — and 
f our National Defense. 


DELUXE • SIDE-BY-SIDE TR A1 N E R • TA N D EM TRAINER 




SHIPS are 
v/ta/: 

TIME IS, 

precious! 


mRKS 

avetlme 

and- 


"Clark" Machines speed aircraft production by swift handling 
of materials, parts and tools. They speed operation and servic- 
ing by fast maneuvering of ships in hangars and air fields. All 
"Clarks" (Fork Trucks, Platform Lift Trucks and Tractors) are 
gas-powered for 24-ht. continuous service. 

Write tor ButieUns on "Ciork” Gos-Bowered 
fork Trucks ond Traelais. 


CL<I RK TRUCTRflCTOR 


I4S SPUNGnmi PLACE SATTIE CHEEK MICHIGAN 







imerkan Cable "KORoDLESS' 

AIRCRAFT CONTROL EQUIPMENT 



AMERICAN CABLE 



DESIGNERS — here is a NEW CHART that gives you 
at a glance data on four essential NON-metallics. 


USE CONTINENT ^L-I)1^M0ND [XPEBitHtt 






GENUEMEN, BEHOLD A PARADOX! 


ONE POUND OF CIVILIAN ALUMINUM becomes one pound of Defense 
Aluminum by the simple process of writing the magic symbols AA to A-10 
on certain pieces of paper. 


. 


ALUMINUM, 
DEFENSE,^ 
AND YOU r 



THIS DEFENSE ALUMINUM we are making is not special aluminum: it is 
just good old Alcoa Aluminum in especially large quantities. 

HOW LARGE? Each pound of civilian aluminum shipped in the average 
month of 1930-38 has been multiplied into almost four pounds a 
month for defense. And this 
was possible only because 
we started to spend over 
$200,000,000 for expansion 
long before today’s needs 
became generally recognized. 

HERE'S THE PARADOX: 

Civilian Aluminum is exactly 
what we are making; De- 
fense Aluminum is what we 
are shipping — and a great 
deal of it. 

DEFENSE DOES NOT ASK FOR different aluminum; it could not ask for 
better aluminum. It asks only more of the same. We are happy to report 
that defense industries asked for and got from us something like twenty 
million pounds more last month than were forecast in schedules set up 
six months ago. 

DEFENSE ORDERS specify aluminum in the old familiar way, using the 
same tr»n of tried and true Alcoa Alloy 
numbers— 2S-3S-11S-1 7S-24S-52S-195-356. 
and all the rest. They do the same things 
superlatively well, for Defense, that they 
have been doing for you. 

WHEN ALUMINUM COMES BACK into 
civilian use, it is going to be very like 
switching this crack train of Alloys of Alcoa 
Aluminum right back on your track. 

BUT THERE WILL BE SOME SURPRISES aboard. New techniques, new 
economies, are being sought, found, and already put into use by our 
busier-than-ever researchers. Probably there will be a new alloy or two. 
Certainly, there will be many new ways to use the old ones, profitably. 


ALCOA’,». .032’^ 

thH 3S‘hH 3S‘HH{ 




ALUMINUM COMPANY OF AMERICA 



t AVIATION, 

instaulat 


Literally thousands of Bendix Aviation. Ltd.. Intetplionc Comtnunicatio 



DISCONNECT COUrilNOS ■ HAND PUMPS • ACTUATINS CTLINDCIS ■ SEQUENCE VAlViS • TUSE ClAMPS ■ CUSTOM SUILT RADIO 









IN PUBLIC ACCEPTANCE 

Lockheed has millions of the shrewdest, smartest customers in the world 
today! They're the kind of customers who know a good buy when they 
see it... and when it comes to airplanes for defense, they want the best! 

These important customers are the citizens of the ivorUVs democracies. 


S INCE its vei-y l>eginning Locklieecl has had the 
confidence of aviation minded [doneers in all 
countries. It has built dependable transports so 
that everyone might travel in speed and luxury... nn<Z 
they have been accepted. It has produced executive air- 
planes to facilitate business transactions. . .an;/ they 
have been accepted. And it has kept the world abreast 
of every new development through a consistent, in- 
formative advertising program. 

Now, when factories have become huge to accommo- 
date military orders. . .and free people everywhere have 
a vital interest in their program of defense... Lockheed 


feels its obligation more strongly than ever. It must 
continue to deliver airplanes that are belter and bet- 
ter. . . it must continue its research and development 
program to stay ahead of the fast moving aviation field 
and, exclusive of military secrets, it will always wish 
to keep these important customers informed of the 
progress of aviation in both industry and defense. 

For it is the belief in this progress (hat sustains the 
will to win... that assures the continued acceptance of 
Lockheed products. And it is only world wide public 
acceptance of this kind that can assure the continued 
employment of 33,000 skilled Lockheed craftsmen. 



FOR LEADERSHIP 



LOOK TO 



DEFENSE 


FOR COMMERCE 


FOR 


1 Nully ahrcasit of nwtjn for nalioiial clefciise and coiiimi-rciul a\ i- 
U “lion Anto-Lili- Sterling prwluction of ignition, primurv uinl 
starling caiile rearhrs ne\» liigli levels with tlic ex|)aii#ion of 
specialized facilities already outstanding in American imluslrv. 
Tlirough these facilities. Auto-Lite Sterling is enabled to produce 
ill qiiaiility. wire and cable which meet the exacting retpiireinents 
of both civil ami military aviation. 

It was but little more than two years ago that Aulo-Litc Ster- 
ling announced Sterling Stcciductcr. The spectacular advance in 
ignition ealiie performance produced by this innovation in cable 
eonslruction was minlion nows. Today this stainless steel type of 
low-ca])acitancc cable lias become an accepted aviation engineer- 
ing standard. 

Of equal interest are developments now taking place in Auto- 
Lilc Sterling production of electrical cable for primary and starl- 
ing circuits, and in new plastic insulations and other new insulat- 
ing compounds. Ill every application of eiecirical wiring in plane 
construction — for service on commercial airwavs or in our battle 
squadrons— Auto-Lile Sterling electrical cables w ill koo/i \m Jly- 
ing. And Auto-Lite Sterling facilities will help you in maintaining 
your own schedules in the prcseiii pressure for prodiietioii. 


0 WIRE DIVISION . THE ELECTRIC AUTO-LITE CO. . PORT HURON, MICH. 



BENDIX RADIO NOW STANDARD ON 
EASTERN’S GREAT SILVER FLEET 




Pioneer Precision to provide 
unfailing Perception for men who fly 


A swift glance at his Pioneer 
Instruments tells a pilot what he 
wants to know. His confidence 
rests in the knowledge that what 
he sees is as accurately recorded 
as human skill can contrive. He 
knows that before these faithful 
instruments came under his eyes, 
they underwent hours of closest 
scrutiny, part by part — exhaustive 
tests and inspections by other 
keen eyes and skilled hands of 
Pioneer craftsmen. 


4 




INSTRUMENT 


1, Spacious ne> 
enable Pionee 





S3 Bass a s “ £ 5 £s 



REPUBLIC AVIATION 


INTO THE HANDS OF PILOTS ... In increasing numbers, newly comjiletcd 
Republic Interceptors are passing into the hands of pilots of the U. S. Army Air Forces. 
The ascending scale of Republic Aviation’s 1941 deliveries is a result of planning 
and policies which are not limited by the distant view of "peak production in 1942.” 
To the thousands of workers at Farmingdale, the important mark to strive for is the 
ew peak that is attainable today ... the only peak that counts — now ! 


REPUBLIC AVIATION CORPORATION 

FARMINGDALE, LONG ISLAND, NEW YORK, U. S. A. 
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Twenty-Five Years Ago 


» LET US P.'KUSE while we may. tn 
look hack on a quaner-century' of prog- 
ress on this, our twentv-fifth birthday. 
Our reminiscence takes us back to a 
period somewhat like the present — a 
period overshadowed by clouds of war. 
Looking back to those days we find 
many similarities and many differences. 

Although airplanes were delicate con- 
coctions of wood and wire, there were 
conipecent .attempts to build them out of 
steel. The second issue of .Aviation, 
August 15, 1916, carried an article 
called "Steel Conslruclinn of Aero- 
planes" by Grover C. I-oening. ever the 
pioneer, whose article on twenty-five 
years of airplane development appears 
elsewhere in this issue. In our very 
first issue vre carried a technical descrip- 
tion of the 200 hp. Renault engine which 
we characterized as “one of the most 
successful foreign engines of great 
power." We have gone a long vvay 

Military aviation was given some 
thought in those days hut not enough. 
-An editorial in our third issue told how. 
on .August 22, 1916, for the first time 
in the history of our army, aeroplanes 
passed in review of their commanding 
officer. Brigadier General John J. Persh- 
ing, somewhere in Mexico. .All twelve 
of these airplanes were powered with 
engines of 160 hp. or more, and had 
machine guns, and each carried two 
.351 automatic rifles with 200 rounds 
of ammunition. After each flight the 
laminated wood propellers were pulled 
and placed in humidors to preserve the 


viscosity of the glue. Although in- 
cendiary and explosive bombs were car- 
ried in these ships, no one thought 
much about airplanes performing any 
missions except reconnaissance. But it 
is interesting to quote a statement by 
General Kitchener who said "Every 
aeroplane is worth an army corps.” 

in an editorial on antiaircraft in the 
war (Xov. 1, 1916) we reported that 
llic "archies" fired projectiles weighing 
8-40 11). directly upward to 20,000 ft. 
and that the Germans were using 71 
mm. guns firing twenty ll-lh. shots a 
minute with a vertical range of 20,000 
ft. 

The superman idea appears in our 
earliest issues. The pilot is pictured 
as a man .apart in advertising copy that 
read., "Tlie new water sport of the 
superm.an,” and "The aviator — the su- 
perman of now." How shortsighted 
were these early salesmen who deliber- 
ately restricted their prospects to the 
very few and then wondered why they 
sold their planes and flying instruction 
in such limited quantities. It took 20 
years to outlive this philosophy and to 
arrive at the present state of the art 
where light plane salesmen boast that 
they can teach anyone of any age to 
fly and handle the controls on their first 
Sight. 

Thumbing through our early issues 
we find many of our old friends be- 
sides those immediately associated with 
the founding of .Aviation as reported 
elsewhere in this issue. Freddie Ver- 
ville appears with a flying boat ad- 


vertised to "convert llie ardent speed- 
boat enthusiast to the virile, man-mak- 
ing sport of flying." Charlie Day who 
recently made planes in China and is 
now making them in Canada, was then 
connected with the old Standard Aero 
Corporation which took such an active 
part in World War plane production. 
An outline of a course of instruction 
for training aviators by Lawrence B. 
Sperrv was published in our October 
15, 1916 issue. Ralph Upson makes his 
debut with an article on kite balloons 
in the December 1. 1916 issue. On 
September 15 we reported the first 
planc-lo-plaiie wireless message. 

■And the first air show we reported 
was the Pan .American .Aeronautical 
Exposition, at Grand Central Palace, 
New York, February 8-15, 1917. 


» ALTHOUGH it happens to be our 
silver anniversary as well as that of 
several other institutions and organiza- 
tions in aviation, there is a far deeper 
leason for looking backward at this 
time. The industry is passing through 
a major period of transition. It is 
changing from little business to big busi- 
ness, from an industry once believed 
non-essential, to one of the greatest and 
most important of all industries. The 
future will bring about many changes. 
Some of the adjustments will be un- 
pleasant. All of us will have to throw 
overboard some of our pet ideas and re- 
place them with new and better ones. 
Everyone of us must be able to adapt 
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KEEP ’EM FLYING-Whercvcr you 
see this emblem ... or bear these words , . . 
let it remind you of America’s march toward 
invincibility in the air. 

KEEP ’EM FLYtNG is the rallying cry 
of America, in the War Department’s deci- 
sion to train 30,000 flyers . . . each year, every 
year for the duration of the Unlimited Na- 
tional Emergency. 

KEEP 'EM FLYING. ..30.000 fledglings 
— each year, selected from some 120.000 
eager applicants . . . America's greatest effort 
in the history of aviation. 

KEEP 'EM FLYING... these 30,000 
new flyers, each year, must be kept aloft by. 


and depend upon, several hundred thousand 
people . , . plane builders, engine builders, 
instrument makers, and the petroleum indus- 
try withour whose products no plane could 
leave the ground. 

In supplying the needs of our Nation's 
Defense Efforts, Texaco plays a prominent 
part. For several years now, we have enjoyed 
the privilege of being the most important 
supplier of petroleum products to the air- 
lines of America; in fact — 

flown with Texaco than with any other brand. 

The Texas Company, Avialion Division, 1 35 
East -42nd Street, New York, N. Y. 


C.S.!.: t.to M.S.T.: saS ** ^ ° ^ ’ **' * 


Lubricants and Fuels 


FOR THE AVIATION INDUSTRY 
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himself to new conditions and to grow 
in stature with the industry. There is 
much to be learned from a study o£ the 
practices of older and larger industries 
and there are some of these practices 
that must be avoided at all cost. 

» IN PAYING TRIBUTE to the men 
who have led the industry to its present 
state, many of whom you will meet in 
the pages that follow, we have attempted 
to remember everyone. Despite our 
best efforts some will be omitted, To 
them our sincere apologies. We are 
particularly indebted to those contribu- 
tors who gave time out of busy days to 
make this presentation possible, and to 
those who worked with us behind the 
scenes. This group includes: Clayton 
Dearborn of the N..\.C..^. ; Col. Candee, 
Capt. Frank Miller, Major Gowan, of 
the Air Corps; Capt, Mitschner and 
Mrs. J. B. Hancock of the Bureau of 
Aeronautics; the public relations direc- 
tors of almost every plane and engine 
manufacturing company, and last but 
not least, the founder of Aviation, 
Major Lester D, Gardner, whose coop- 
eration went far beyond the article which 
appears under his signature. 

» IT IS FUTILE TO HAZARD A 
GUESS at the state of the industry 25 
years from now. But the next decade 
will see great advances. Our people have 
learned that our security cannot be pre- 
served without an air defense establish- 
ment far greater than we formerly 
thought necessary, .ind that it must be 
offensive as well as defensive in charac- 
ter. No matter what the outcome of the 
present conflict, no nation will ever again 
dare to be without air power. Even if the 
dream of the international air force ad- 
vocates becomes a reality, each nation 
must contribute in part. As a result, 
primary industrial emphasis will be 
placed on the manufacture of aircraft, 
engines, and accessaries for them. 

Air transportation will become more 
reliable and less expensive and ulti- 
mately it will provide the only first 
class travel available. And there will 
be plenty of second and third class traf- 
fic available for the slower railroads 
and bus lines. A brand new type of semi- 
first class travel by air will evolve, pro- 
viding less luxurious accommodations, 
slower schedules, and more frequent 
stops. There is plenty of room for this 
service between present airline opera- 
tions and present first class railroad 
service. Similarly, all first class mail 
and urgent express will go by air. Air 
mail pickup lines will serve even the 
smallest communities. 

Airplanes still easier and safer to fly 
and still less expensive will appear for 
the private pilot and miscellaneous op- 
erator. A great expansion in fly-il-your- 
sclf services must come to accommodate 
the hundreds of thousands of pilots who 


itiav not wish to own their ow'U planes. 
Every sizeable community will have an 
airport and there will be many smaller 
landing areas in between, 

» BUT LET'S GET BACK to the 
present. There are very few empty seats 
in airliners these days and the airlines 
can ill afford to give up any more equip- 
ment while the prospect of early replace- 
ment is so remote. And everyone is now 
agreed that the .airlines are necessary 


defense production effort. The n 
why our airliners are so much more 
e.^seiuial to the British than the bomb- 
ers. which are available in relatively 
large numbers, is still a deep mystery. 
But, if this is the case, the first step 
would be to increase the transport pro- 
duction which evidently was curtailed 


by mistake several months ago. Then 
some of the unused bombers should be 
converted to transports for either the 
British or ourselves. 

» ANOTHER ST¥F has been taken 
toward the imlependtSlt air force in the 
recent establishment of the ".Army Air 
Force" under the able leadership of Ma- 
jor General H. H. Arnold. There is 
much to be said for the idea of inde- 
pendence for our air power, but it is an 
objective that cannot be attained over- 
night. Neither does it eliminate the ne- 
cessity for cooperative air arms for the 
-Army and Navy. Extremists on this sub- 
ject should remember that we started 
with a pitifully small nucleus from which 
to build and tliat the essential ingredi- 
ents of air power are aircraft, trained 
men and bases. When all these are avail- 
able, in somewhere near sufficient quan- 
tities for an indepcitdent striking force, 
and the necessary cooperative arms, it 
will be time to cry loudly for inde- 
pendence if it has not yet arrived. 
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last word 
today is... 


AFT WHEELS & BRAKES 


The last word 
in 1927 was 

BENDIX AIRPLANE 
WHEELS & BRAKES 


Bendix Aircraft 
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^'ou liave asked me to tell you how 
Aviation came into being in 1916. 
Twenty-five years seems a long time 
ago. -Aeronautics was just beginning 
to be recognised as having a scientific 
background. Previously it had been 
considered as a field principally filled 
with daring pilots, exhibitionists and 
empirical experimenters. 

But by 1916 several aeronautical spe- 
cialists agreed with me that it was time 
to begin the publication in the United 
States of a magazine which would pro- 
vide the aeronautical profession with the 
latest and most helpful technical infor- 
mation. My closest advisers in those 
days were J. C- Hunsaker, Glenn L. 
Martin and Grover Locning. 

Shortly before the publication of the 
first issue 1 was able to interest a 
distinguished group of aeronautical 
specialists in our plans. The Massachu- 
setts Institute of Technology was mov- 
ing from Boston into its new buildings 
in Cambridge and I was asked to secure 
an exhibit of historical aeronautical ma- 


The Birth and Early History oi the Magazine 

By Lester D. Gardner 


terial. The original Wright airplane 
which flew in 1903 at Kitty Hawk had 
been crated for 13 years and several 
floods at Dayton had damaged parts 
oi it. With the cooperation of A. 
Hoy Knabenshue, I persuaded Orville 
Wright to reassemble this greatest of 
aeronautical relics and exhibit it for the 
first time publicly at M.I.T. He came 
to Cambridge and was guest of honor at 
a dinner which had as guests several 
aeronautical celebrities, including Dr. 
■Alexander Graham Bell. Those who 
were to play such an important part in 
the founding of Aviation attended the 

Lt. Jerome C- Hunsaker of the U. S- 
Navy had been detailed to investigate 
the possibilities of aeronautics by pre- 
paring an aeronautical engineering 
course. He was giving this course at 
the Massachusetts Institute of Tech- 
nologv when 1 asked him to become 
the editor of .Aviation. He was then 
the foremost aeronautical instructor in 
this country. As he had been ordered 
back to active duty, he could not ac- 
cept, but agreed to permit two of his 



Ldtler D. Gardner who ioueded Avlotion 
in 1916. H« wai a Malar, Air Service, dur- 
iH9 the World War. President oi the Aoro- 
nauUeal Chamber oJ Commerce oi Amerlea. 
flew ever practically every European tir* 

dad 10 Sloekhobn. In 1902 be orsemised 
Ibe [nsStute of the Aeronautical Sciences 
and is its SxecuHve Vice-President. ta 
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students to use their notes taken at his 
lectures to form the basis of a series of 
articles which would be the first com- 
prehensive text on aerodynamics to be 
published in English. He suggested 
that they be written by Alexander 
Klemin and Thomas H. Huff. The 
former was later instrumental in inter- 
esting Daniel Guggenheim in aeronau- 

head of the School of Aeronautics at New 
York University. It was Dr. Hun- 
saker, now the head of courses in Aero- 
nautical and Mechanical Engineering 
at M.I.T., who set the standard of tech- 
nical excellence which has always been 
the aim of the editors of Aviation. 

Dr. Hunsaker interested his students 
at M.I.T. in the project. Several years 
ago in writing regarding the beginnings 
of Aviation he referred to them as "the 
hard boiled scholars of this first group 
at M.I.T. included V. E. Clark, Donald 
Dougias, T. H. Huff, A. Klemin, E. P. 
Warner, Ralph Weyerbaclier, B. Q. 
Jones, H. W*. Harms and Garland 
Fulton. Starling Burgess, Frank H. 
Russel! and Luis dc Florez were then 
making experimental 'inherently stable' 
seaplanes at Marblehead, and Grover 
Loening was struggling with ‘all metal' 
airplanes at Sturtevant. Capt. Tom 
Baldwin gave lectures usually after 
hours and I am sure we learnri more 
of W'hat aeronautics was, and was not, 
from him than we realized then. To 
all oi this crowd. Aviation bec.ime a 
personality. Gardner was our friend 
and Gardner was .Aviation. His suc- 
cess was our success- .Actually the sup- 
port of a few of us in the early years of 
Aviation was of more help to us than 
to Gardner, but we still like to think of 
Aviation as our paper when it would 
be more precise to speak of it as the 

Glenn L. Martin, with that farsighted 
vision which has characterized his whole 

cal engineering journal. His encour- 
agement was backed by the advertising 
of his company and he has the distinc- 
tion of having been represented in every 
issue of Aviation for the past 25 years, 
probably a unique record in aeronauti- 
cal advertising. 

Grover Locning, who had been the 
first U. S, Army -Aeronautical Engineer 
and also a manager of the Wright 
Brothers' first company, advised me as 
to policy and was largely responsible 
for the editorial trend that (he magazine 
followetl. 

In 1916 the possibility of our being 
drawn into the World War was similar 


to the present outlook. The airplane 
was just beginning to be regarded as 
having military uses. Philip J. Roose- 
velt served as Military Editor of .Avia- 
tion until he joined tlie -Air Service, as 
it was then known, in 1918. The first 
member of the staff n-as George New- 
bold, and he is still contributing his 
long experience to its publication activi- 

During the War, when I was on ac- 
tive duly in the .Air Service, I-idislas 
Dorsey edited .Aviation and contribu- 
ted greatly to broadening its scope. 
While editor of .Aviation, he founded 
the order of Quiet Birdmen. 

Edward P. Warner, who is now Vice 
Chairman of the Civil Aeronautics 
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Geo, Newbeld, only exocuUve eonUDuously 
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Edicocial from Erse issue of Aviation 
August, 1916 

The fururc of che aeroplane will depend largely on the use 
(hat is made of the technical information that is being gathered 
in all pans of che world. As this material is made available to 
the constructor and engine maker, they will find its utilization 
more and more imperative for the scientific improvement in 
design and construction from tbe standpoint of safety and effi- 
ciency. Aeronautics has passed through the period of rule of 
thumb designing and empirical experimentation. It is now a 
recognized science subdivided into many branches, and those 
who are working In aeronautical engineering can rightly claim 
that it has reached the dignity.^ a profession. 

Aviation and Avronauticai engineering intends to assemble 
this vast amount of material and make it useful to the construc- 
tor, the engine maker, the aviator and the sportsman. It will 
follow construction both qj^oad and in the United States, and 
present the latest deieMtf ents in accurate, scientific and 
unbiased form. It is hdgfd that by undertaking this task a 
great stimulus will be gi^yn to the whole aeronautical profes- 
sion. By recording the work of American apronaucical engi- 
neering, the world will soon be made aware thilt che birthplace 
of the aeroplane is still maintaining its leadership in aeronautics. 
By preseniing in usable form the work done abroad by the 
leaders in this field, Aviation will perform a service of incalcu- 
able value to American industry. 

It is hoped that by undertaking this great task a stimulus 
will be given to the whole aeronautical profession, the mem- 
bers of which will find in the new publication a continuous 
source of reliable information as well as a medium worthy of 
receiving and transmitting to the aeronautical world the rcsulis 
of their valuable experiments, researches, constructional develop- 
ments and matured views on the many controversial aspects of 
this great branch of engineering, 


AVIATION, Auvux, 

















The Growth of Army Aviation 

From 1916 to 1941 an entirely new concept of air power has grown up in 
the Army. Here are some oi the high lights oi Army aviation history 
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A Quarter-Century of Naval 

By Rear Admiral John H. Towers Chief, Bureau of Aeronautics, U. S, Navy 


of today, when the Navy has what we 
believe is the most efRcient air arm of 
any fleet in the world, with patrol and 
combat squadrons w'ith every unit of the 
fleet and with air stations from Alaska 
to Panama and from the North Atlantic 
Coast to the far reaches of the Pacific — 
it all makes the events of 1916 seem 

Naval aviation began officially in 
March 1911 when the Navy let con- 
tracts for two airplanes with Glenn 
Curtiss and one airplane with the 
Wright brothers. This formal recogni- 

•meering flights had proved that air- 
planes might be of some value to the 
Navy. In November 1910. Engene Ely, 
a civilian pilot working for Curtiss, had. 
m.ade a take-off from a platform con- 




fewer pilots. From the vantage point 


structed on the bow of the U. S. S. Bir- 
mingham at Hampton Roads, Va. This 
flight, the first of its kind anywhere in 
the world, might be called the birth of 
the aircraft carrier. Two months later, 
on Jan. 18, 1911, Ely proved that he 
could not only take oH from a ship but 
that he could land on one. The U. S. S. 
Pennsylvania, anchored in San Fran- 
cisco Bay, was equipped with a plat- 
form built over the quarter deck. Ely 
flew a Curtiss plane from a near-by 
field, landed on the ship and then took 
off a few hours later. 

The third significant flight, which 
was to be the forerunner of another 
kind of Naval aviation, took place the 
following month. In one of his planes 
equipped with floats, Glenn Curtiss flew 
out over the waters of San Diego Bay 
and landed alongside the Pennsylvania. 
He and his hydroplane were hoisted 
aboard the battleship, to demonstrate it 
could be done, and then lowered to the 
water. Curtiss then took off and flew 
back to his base. Now every U, S. 
battleship and cruiser has seaplanes that 
are handled in this way. 

There were many other "firsts" in 
those early years, some of which seem 
both easy and obvious as we look hack 


luaucvr of 1911 Uiia Novy Curllsa pusher 
wo* louachad 01 Hommoudsport Itein a 
coble. LieuL ]. H. Towers ot Ihs lell. Usui. 
T. C. Ellysoo pllol, Augustus Post bolding 
the steadying line, center. 




on them. But at the time they retiuireil 
a vast amount of study, experimentation 
and initiative, to say nothing of engi- 
neering and flying talent. In 1912 
Glenn Curtiss tested the first flying 
boat at Hammondsporl, N. V.. which 
had been designed for Navy use. .Alio 
that year Lieut. T. G. Ellyson made the 
first successful catapult shot, at the 
Navy Yard in Washington, D. C. 

Step by step our experience in this 
new field of naval aviation grew. In 
1913 we made the first scouting flight 
for the fleet, dtoppetl the first bontbs 
from naval airplanes, flew the first am- 
phibian and set new altitude and endur- 
ance records. Also that year brought 
a new board of seven officers, appointed 
by Acting Secretary of the Kavy Frank- 
lin D. Roosevelt, to draw up plans for 


flight. Curii— tvirecl me ill February. 
l°l-l, unking mv in cimic In HnmmnilcK- 
port tn wnrk uilh him, Tliv Navy ap- 
proved, US we were all much interesicd 
ill the prospeei.^ With llic help of the 

and the ''America" wa> bnilt. For 
ihnse (lays it was a large ship. The 
liull was 35 feet long with a 6 foot 
beam. The upper wing had a span oi 
72 feet with a chord of 10 feet. Twn 
200hp. pusher OX engines were mount- 
ed between the wings. Many clianges 
had to be made before the boat was able 
to take off with the large amount oi 
gasoline needed for a long flight. Just 
as the flight was about ready the war 
intervened and all plans were cancelled. 
The '‘.America" crossed the --Atlantic — 
fTwre M wr.rl ^nr) 



Aviation 


a Naval Aeronautic Service. 

In the three years tliai followed, 
progress was slow but steady. When 
war was declared on April 6, 1917, the 
Navy had the following personnel and 
equipment: 3S pilots. 163 enlisted men, 
6 flying boats, 45 seaplanes, 3 land- 
planes, 7 balloons, 1 non-rigid .airship. 
We had one Naval Air Station, at Pen- 
sacola, Fla, 

Expansion during the war was rapid, 
as is shown by the fact that on Nov. 11. 
1918, Naval avi.ation consisted of 44 
Naval Air Stations, 3,049 officer-. 4.4.- 
462 enlisted men, 3,912 student officer-. 
2,107 airplanes oi all kinds (including 
1,172 seaplanes), 292 balloons and I.' 
non-rigid airships. Of the above. 388 
seaplanes, 152 landplanes and 48 kite 
balloons were sent oversea-, .'vmie 
1,237 officer.s and 16,287 men went 
abroad for aviation duty. Of the 44 
statioii.s, 25 were overse.a?. 2 were in 
Canada atid 1 was in ihc Asnies, Our 
Naval planes made their lirsi patrol 
along the French coast in November. 
1917 and various units were on aclive 
duty in Europe from then until the war 

Because "big boat" operation is now 
such ail imporlanl pan of naval avia- 
tion, a few words about its early devel- 
opment may be in order. Glenn Cur- 
tiss had taught me to fly in 1911, and 
we had spent considerable time together 
that summer and in the nionlhs that 
followed. We often talked about the 
possibility of building a flying boat 
that could cross the Atlantic. Rodman 
Wanamaker became interested in the 
same possibility and asked Curtiss to 
build a big boat that could make such a 
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but on the deck of a steamship bound 
for England. 

During the war the size of flying 
boats used in Navy patrol work became 
greater. Curtiss built his "F" boats 
as well as his "H" boats, and other 
manufacturers also built similar craft. 
As the menace of German submarines 
grew, it was realized that there would 
be a real advantage if flying boats could 
be built that were capable of flight to 
Europe- In December 1917 the Navy 
ordered four flying boats from Curtiss 
that were to have a wing span of 126 
feet and an over-all length of 68 feet. 
Tanks were to carry 1,800 gallons of 
gasoline for four Liberty engines of -WO 
hp. each. These were the now famous 
NC boats. The first of the series, the 
NC-1, was test flown in October, 1918 
and the following month proved its load 
carrying capacity when it went aloft 
with 51 persons. 

With the signing of the Armistice in 
November there was no need for flying 
the boats to Europe for war purposes 
but the boats were ready and as we all 
felt sure they could actually be flown 
across ilie Atlantic the flight was de- 
cided on. Although four boats had been 
built, the wings of the NC-1 had been 
damaged so those of the NC-2 were 
used to replace them, and consequently 
we liad only three boats for the flight. 
Wc left the Rockaway Naval Air Sta- 
tion in May, 1919, each boat with a five- 
iiiati crew, and flew to Trepassey Bav. 




?he ereat HC-4 — lb* first airplane 
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In thin Novy FS-L in Ain't Sne'y ol tbn Navy. Franlelia P, ReoMvnlt, balacr tlawn froa 
Nnw York to Newport in July, 1$1S, Tbn Navy used marry of Ibnte bootn for war 
patrol work. 



Newfoundland, from wiiere we look off 
on the 16th for the Azores- The NC-l 
and NC--1 were forced down by bad 
weather near our goal. The NC-1 
sank after its crew had been rcKued 
by a Greek .steamer, but the NC-3 
taxied the final 200 miles to Horta. 
The NC-i, with Licut.-Commander A. 
C, Read in charge, arrived successfully 
at Horta, then flew on to Lisbon, and 
finally up to Plymouth on May 31, for 
the first trans-.Miantic flight. 

An event of great importance took 
place in 1921 when the present Bureau 
of .Aeronautics was formed. For the 
first time this brought all naval aviation 
activities under one head, and brought 
smoother operation and greater effi- 
(Tiirn 10 fopt 234) 
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Twenty-five Years 
Of Aircraft Manufacturing 

By Col. John H. Jouett 

President, Aeronauficxil Chamber of Commerce 


T he aircraft manufacturing industry 
of the United States is now complet- 
ing the first 25-year cycle of its his- 
tory as an industry, and is beginning 
another. History is repeating itself. 

Twenty-five years ago — in 1916 — a 
few manufacturers were beginning to 
fill orders received from the -Allies for 
aeronautical equipment. Official Wash- 
ington knew' that only a miracle could 
keep the the United States out of the 
World War. Tile Army and Navy in- 
creased their orders. The War Depart- 
ment, at first planning for an expedi- 
tionary force of a million men, estimated 
that one plane per thousand men, with 
reserve macliines, would require 2,500 
planes- The industry, as it was then 
constituted, said that it could handle 
that production at once, because it had 
as a result of its foreign orders certain 
plant iacilities and about 5,000 employ- 
ees trained In sudi work- Tlien Allied 
missions arrived. They soon convinceil 
the Government that 35,000 planes wei'v 
needed, ft meant a tenfold expansion 
for the -Army alone, besides the program 
for the Navy. The motor car industry 
claimcjl that it could help materially 
ft received large orders. 

On recommendation of the then -Act- 
ing Secretary of the Navy. Franklin 
D. Roosevelt, the various Government 
bureaus sat down with the imlustry anil 
organized the Manufacturers .Aircraft 
Association to handle an airplane patent 
cross-licensing agreement, to prevent 
costly litigation anil make inventioii*. 
available to all manufacturers. Inci- 
dentally. it has been eminently success- 
ful, and it still functions for the 
benefit of all concerned, includiiiK tl'c 
govern me nt- 

The production program of 1917 was 
expanded, ft called for 20,000 combat 
and 9,000 training machines. There 
were i|uestions of priority in labor and 
materials. The draft threatened to de- 
plete the labor market. Plant protec- 
tion was an important item. .Army 
orders amounted to about $350,000,000 
for planes, engines and spare parts dur- 
ing the war. The industry iiieamvliile 
expandeil plants and payrolls. .At the 



lime of the armistice it employed 175,- 
000 persons. It had built 9,742 planes 
and 14,765 engines for the .Army, be- 
sides hundreds of ships for the Navy 
and huge quantilics of spare parts for 
the .Allies. That dill not include the 
output froni liie motor ear and other 
Industrie. On the day of the armistice 
tiic entire .American production was at 
the rale of 21,000 planes a year. 

-At that lime there were 24 aircraft 
companies, some of them small and 
experimental, but all under tvay lorvard 
important contributions to the war ef- 
fort. Tiiev had a total capitalization 
of about '$23,000,000. Within three 
months following the armistice the in- 
dustry was being liquidateii to 10 per- 
cent of its w'ar strength. 

Tlic story of the industry's postwar 
struggle is well-known to Aviation 
readers, hut a few' of the facts will bear 
lepeating here. By and large the men 
who are man.iging the aircraft manu- 
facturing companies today were either 
ill the industry or in the aviation serv- 
ices during the last war. Soon after 
the armistice they organized the Aero- 
naulica! Chamber of Commerce of 
.America as a trade assi 


for them in all group efforts of interest 
to the industry. 

The executives of the individual com- 
panies possess a great background of 
practical experience in design and en- 
gineering, in conslruelion and shop 
practice .anil in knowledge of tlie re- 
iliiirement> of a defense program. In 
other words, our aircraft m.aiiufacturers 

other, of the' last war ; and that is why 
they liave known how to handle the 
tremendous tasks imposed by the pres- 
ent emergency. 

When the emergency became a reality 
in September, 1939, the industry had 
about 89.000 employees and 13,000,000 
square feet of plant space, partly as a 
result of expansion due to orders from 
Gre.at Britain and France, as well as 
augnietited orders from our own air 
forces. Some comp.mies, with order.' 
for hundreds of planes of the same 
moilel, had been able to set up assembly 
facilities approaching quantity produc- 
lion — just as some companies had done 
prior to our entry in the first World 
\\'ar. 

.At the same time the industry, realiz- 
ing that inevitable expansion would 
require a tremendous increase in per- 
sonnel, set out to secure tens of 
thiius.aiiiU of new employees .and train 
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Ilieiii in the plains. One of the great- 
est accomplishments of the industry has 
been the success with which the manu- 
taciurers have put men at work and, 
at company expense, trained a new 
army for defense production. 

There are now upward of 33 air- 
plane, 10 engine and 4 propeller com- 
panies working on defense orders, not 
including the motor car companies and 
others which are preparing for produc- 
tion, largely as subcontractors under 
the Knudsen Plan. 

Just as the program was expanded 
during the last war, so is the program 
changing from day to day in this war. 
As our government and the British 
realize tliat they must have more planes, 
the directives change. At first, light 
honibers and pursuits were considered 
quite enough to hold the Germans be- 
yond the Maginot Line. After the fall 
of France, Britain asked for faster pur- 
suits and bombers with longer range. 
W’ith the war zones extending far over 
the Atlantic and into Africa and the 
-\car East, the need for larger numbers 
of American planes of all types has 
grown at an increasingly rapid rate. 
The initial objective a year ago was 
about 15,000 planes for our own air 
forces. On January 1, 1941, that ob- 
jective had become 37,000 machines for 
both American and British air forces. 
A few weeks ago the total was jumped 
to 44,000 planes. Besides, a new pro- 
gram contemplates 2,400 twin-engine 
and 1,200 4-cngine bombers in .addi- 
tion to those already on order. Today 
there are still greater objectives ap- 
proaching the order stage, and they 
may raise the 44,000 goal to more than 
h0,000. 

From 89,893 employees on January 
1. 1940, the plane, engine and propeller 
companies had on their payrolls 262,- 
671 on June 1, 1941. 



planes lumed out. fncludlaq the Jl, H 
beats. DaHavUlands, CopiooU, Randley- 
Pages and a variety ol Standards. 
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and the requirements of other defense 
industries may create a shortage in 
certain localities. However, we fore- 
see no shortage which proper planning 
by the government cannot prevent. 





Twenty -five Years of 

Airplane Development 

In the span of years between the Jenny and the B-19. 
a great deal has happened in the growth of the airplane. 


By Grover Loening 


S OME dear and not too pleasant les- 
sons arc to be learned from a ques- 
tioning and reflective perusal of the 
last 25 years development of the air- 
plane. While detailed tables, charts, 
etc., showing the exact increases in 
weights, in loadings, in percentage of 
structural to useful loads, etc., would 
be illuminating, a more general philo- 
sophical survey of where we really 
stand and why, would, perhaps be of 
equal value. 

One of the most outstanding lessons 
that we see clearly in such a review is 
how often designers and constructors 
fail to finish up what was started. Due 
to discouraging initial troubles and bugs 
— -added to lack of foresight and interest 
on the part of the customers (the Army 
or the Xavy) continuity of effort fre- 
quently has diverged into other lanes 
with the result that needed development 
work that had been started was aban- 
doned only to be revived years later. 

There arc no end of examples. The 
Curtiss Conqueror liquid cooled engine 


was winning world speed records from 
the best liquid-cooled engines in the 
world in the late twenties. Why was 


l dropped? The four-engined XC-4 
>ad crossed the ocean in 1919 but the 
Vavy dropped the further development 
f long range four-engine maximum 
ize aircraft for manv vears and the 
trend was not picked up until the advent 
of the Glenn Marlin and Sikorsky Clip- 
pers. Outstanding as a further example 
was the fact that the Curtiss Racers 
that establishetl so many records con- 
stantly for years from 1923 to 1929 
were never followed up by the develop- 
ment of an Army pursuit plane of the 
same design. The reason frequently 
given was that the wing radiator was 
impractical. But, is that any reason 
for the Curtiss Hawk not to have had 
the same wing section and wing struc- 
ture and streamlined fuselage as the 

A graphic, recent, and somewhat 
shocking example of this is the story 
of the leak-proof gas tanks. In the 
early 1920’s they were required as man- 
datory equipment on all .\rray Air 
Corps fighting aircraft. They were 
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practical — their production had been 
well worked out and provision made 
for them in all designs — but, gradually 
they were given up instead of being 
further developed. Why? Particularly 
is this question pertinent when we think 
of the hysteria of ten or eleven mouths 
ago to get tliem back. 

The lesson one seems to gather from 
these numerous instances is the un- 
pleasant one that aviators' likes and dis- 
likes are given too much weight in 
discouraging the engineer.^ from per- 
fecting their developments. Tliis con- 
dition is, perhaps, less prevalent now 
than it was in the twenties and even m 
the early thirties. But, in rclrospecl. 
one can now put one's finger on many 
instances where worthy developments 
were abandoned because they were po- 
litically and diplomaticnlly unwise — 
because the -Army and Xavy officers 
did not want something that they them- 
selves did not appreciate. Many a wing 
flutter lliat scared a lest pilot con- 
demned IQ litter oblivion a plane that 
had structural or military features of 
great importance and advantage — that 
would have been perfectly acceptable 
had the Array anil the builder at that 
(Turn lo page 20S) 


A 1916 l.WJ. (laralnaled wood lusolagt) 


A 1917 Stondard 






AVIATION, Aueuil. 



As We Were 

Random reminiscences ol the NACA of twenty-five years ago as told to 
the Coordinator of Research by Dr. George Lewis. John Victory, Dr. Ed- 
ward Warner, Dr. William Durand, and others of the early organization 


By S. Paul Johnston 


W HICX .Aviation magazine first saw 
the light of day, the National Ad- 
visory Committee for Aeronautics, a 
lusty yearling, was cutting its first teeth. 
Fortunately, they were strong ones, 
for little time was then available for 
practice bites on patented teething rings. 
The flames of the first World War were 
already licking out across the .^ktlantic, 
and in their glare we were beginning to 
see the pitiful deficiencies of our own 
aviation effort. In the emergency, the 
best brains in the country were needed 
to formulate research policies and to 
suggest procedures. After some backing 
and filling, a group was finally assembled 
in Washington early in 1915 to advise 
the President on aeronautical matters. 
That Committee immediately found its 
milk teeth set in problems tough enough 
to require some powerful and persistent 
mastication. 

We already knew how to make air- 
planes fly— after a fashion. The Wrights 
had taught us that some ten years be-, 
fore. Bui under the threat of impending 
war suddenly we woke to the fact that 
sve lyere trailing the field in military 
aviation- While the United States had 
been content to look on the airplane as 
a sort of amusement device — a new -and 


more thrilling version of the man on 
the flying trapeze— the more military- 
minded countries of Europe had been 
considering its potentialities for war. 
Even in 1914 the air scouting fleets of 
the Powers were not inconsiderable. 
France had 1500 military airplanes,— 
Germany 1000, plus 14 Zeppelins. .-M- 
though England could muster less than 
100 planes to send to France with the 
first Expeditionary Force, she had more 
than a little background in military 
flying. We were in far the worst shape 
of the lot. The best we could do was 
to whip together a doubtful dozen ma- 
chines to semi with Pershing into 
Mexico in 1915. 

Another good index to the general 
state of affairs is to be found in the 
record of the aeronautical spending of 
the Great Powers between 1908 and 
1913. Germany put down some 532,- 
000,000 for aircraft in those years. 
France ran a reasonably close second 
.11 523,000,000, — Russia third with $12.- 
O00,000. England's 53,000,000 outlay 
seems little enough under the circum- 
stances, but even beside that modest 
sum, the $435,000 that our own Govern- 
ment spent on aircraft pales into in- 
significance. 


Abroad, aeronautical research under 
various governmental auspices had been 
under way since 1908. Eiffel in Paris, 
Crocco in Italy, Prandtl in Gernumy, 
and the staff of the National Physical 
Laboratory in England were using al- 
ready established wind tunnels to acquire 
much needed dala. The British Advisory 
Committee for Aeronautics then had 
several years of sound work behind it 
But up to 1914 there was almost noth- 
ing in the way of organized and co- 
ordinated aerial experimentation in 
-America. To be sure, there had been 
some individual effort. Langley had set 
up his whirling arm at Pittsburgh in 
tlie 188Q’s; the Wrights had put in 
several winters in the early 1900’s 
checking lift and drag in their little 
wind tunnel at Dayton; concurrently. 
Dr. Albert Zahm had built a wind tunnel 
at Catholic University in Washington. 
But governmental activity was limited 


perimenti tunnel at the Washington 
Navy Yard. 

There were those who saw the prob- 
lem and tried to get some action. Early 
in 1913 Dr. Charles D, Walcott, then 
.secretary of the Smithsonian, proposed 
(Turn (o /ia/;e IS-I) 
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Twenty-Fivc Years 


From a development viewpoint, 100 years oi engine 
progress has taken place in the past 25 years. 




By C. Fayette Taylor 
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Air Transport Progress 


This is an "I knew them when" article about the 
airlines and their men, by one who ought to know. 

By Fowler W. Barker, Seeretofy, Air Transporf Association 


R emember Chamberlam's U5C oi 
a British Airways' Lockheed in 
his appeasement attempts? That was 
virtually the end of air transport in 
England until recently when British Air- 
ways started up again with daily serv- 
ice from Britain to Lisbon. Lufthansa 
is reported to have at least tri-weekly 
Krvice from Copenhagen and other 
points to Lisbon ; probably there is even 
more frequent regular service between 
Germany and German-occupied points. 

This has a direct bearing on air 
transport progress of the last 25 years, 
for within several tvecks of the .Armis- 
tice in 1918 air transport activity started 
in Europe. DH-9B's converted into 
cabin transports, flown by RAF pilots, 
shuttled Lloyd George and others be- 
tween London and the peace confer- 
ences. Soon such planes were in regular 
London-Paris service. Similar, but less 
publicised, air transport attenipta were 
begun in the United States, using stand- 


ard and sonictiincs nioditied war— iirphis 
equipment. 

Previously, beginning in May 1918, 
the -Army pioneered daily air mail -.crv- 
ice between Washington and Xew A'ork 
using Curtiss JN-4's. This was taken 
over by the Post Office Deparlmem in 
•August 1918, which department, tvith 
its subsequent extensions of services 
(in May 1919 from Xew York to 
Chicago, to Omah.a a year later, and 
to San Francisco in September of 
1920), became tile most important air 
transport pioneer. There arc unsung 
pioneers who should be mentioiietl in 
any chronicle of air transport, parti- 
cularly when embraciirg a 25-vear 
period prior to .August of 1941. Some 
ilesigiiers and fliers (they were usually 
combined in those days), even before 
that time, contributed to air iran.spori. 
Robert Fowler’s 2.2.52-mile flight in 151 
ilays in 1912 between San Francisco 
and Jacksonville certainly contributed 



to traiiscomiiiemal air travel. Almost 
exactly 25 years ago, Miss Ruth Law 
flew the 509 miles from Chicago to 
Homell, N. Y. — the forerunner of 
Chicago-New York non-slops. 

Some of the early strictly air trans- 
port services with which the writer 
teas familiar may well be cited, thus 
avoiding the well known. In the sum- 
mer of 1920, regular service was con- 
ducted for several months between 
Portland, -Astoria and Seaside, Oregon, 
carrying newspapers ami frcquently 
passengers. This was done by the 
Oregon, Washington, and Idaho Air- 
plane Company which were distribu- 
tors for and operators of Curtiss sur- 
plus equipment. Curtiss Sea Gulls and 
F Boats were used in this activity: 
Victor Vernon, now Personnel Director 
of .American .Airlines, was general man- 
ager and W'altcr Lees, recently of 
Scintilla and now of the Navy, was 
one of the pilots. Mr. Vernon was 
later operations manager of Colonial 
-\ir Transport, operating from Boston 
to Xew York. The AiTcrajt Year Book 
of 1921 stales that the Oregon outfit 
contracted with the Portland Journal 
for carrying .500 pounds of newspapers 
a day and saved 10 hours from train 
time. The west-bound passengers must 
have been on e.xtra sections, for 300 
pounds is about the pay load for the 
e<|uipmcnt used. 

Similar operations undoubtedly ex- 
isted in other parts of the country — 





Through 25 Years 
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we know they did in Southern Cali- 
fornia and Florida — which were re.ally 
the b^innings, in some respects mnre 
so than air mail, of air transport .as it 
is today. These operations, even though 
they did not last long, carried passen- 
gers and cargo pre-dating passenger 
service by air mail operators by at 
least seven years. It was not until al- 
most ten years later, in May 5, 193D, 
that passenger carriage was general on 
the part of the air mail operators, for 
it was then that the first route certifi- 
cates were issued under the Watres 
Act which encourageil such passenger 

Aeromarine West Indies Airways, a 
branch of Mr. Uppercu’s sightseeing 
base at 86th Street and the Hudson 
(Viini to poye 170) 
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Selling Planes in the Old Days 

Methods oi merchandising airplanes has changed through the 
years as the airplane itself has improved in usefulness and safety 








n i'acililios Ihnl 
[)[)licr of lu<ili- 
>rii>s i.t its liol.i. 


Experience 

af pursem'(^. 






\ ; ^ 

iflrt r \ 





mr' J 



y 









Air Transportation 

1931 — When airline maintenance 

mctliocis were shrouded in professional 
secrecy, we were able to show the 
operators that there was more to be 
gained by exchanging ideas than by 
keeping them to themselves. Result; 
Aviation’s "Maintenance Notebook" 
and many articles on the best in main- 
tenance methods. 

1933 — When flying the Atlantic was a 
dangerous stunt, Roger Q, Williams 
predicted the present-day routes in an 


I9<9— When the President asked for 
50,000 airplanes we were able to give 
you an estimate of the cost in money, 
time, and factory expansion in a bril- 
liant .analysis by T. P. Wright, world 
authority on aircraft manufacturing and 
now AssisUnt Chief, Aeronautical Sec- 
tion, 0-P-M. This was one of a series 
of four articles by Mr. Wright on the 
productive capacity and expansion of 
our aircraft industry and the relative air 
strength of the contending countries. 

1941^— When criticism fell upon the 
aviation industry because production 
was slow in coming. Aviation staled 
the reasons and a competent, realistic 
estimate of what progress might be ex- 
pected in "The Truth About the Defense 
Program," by T. P. Wright. 


Engineering 

Research 

Production 

1916 “ In the beginning there wa 


change ideas we instituted ‘‘Aeronautical 
Engineering" in 1929, .\mong the bril- 
liant contributions was a series on 
the design of "High Altitude Airplane" 
by B. V. Korvin-Kroukowsky which 
foreshadowed the design of the strato- 
sphere airplanes of today and tomorrow. 

1929— When the exhaustive researcl. 
on radial engine cowling by the 
N.A.C.A, was in its infancy, .\viatiok 
first told the story to aircraft designers 
in a series of articles by Fred E. Weick. 

1930— When engineers were clamor- 
ing for perspective sketches of design 
details, we were the first publication in 
this country to provide them at con- 
siderable expense. 

1938‘— When production became the 
watchw‘ord, we provided an increased 
proportion of this type of material for 
our readers, and have been furnishing 
increasing quantities of this type of ma- 
terial ever since. 

1941 — Our production issue in June 
furnished a complete story on industry 
expansion and manufacturing progress 



Airports 
And Fixed Base 
Operation 

1935— During the dark days of the 
lean years of fixed base operation we 
spread the gospel of placing aviation 

sound business basis in order that it 
could survive. The operators who had 
(Turn le puye 234) 


1934^— When schedule keeping and 
operating efficiency became a necessity 
in airline operation we were the first to 
publish an extensive series of articles 
on cruising control by Edmund T. 
Allen and W. Bailey Oswald. This 
method is the basis on which airline 
operation is conducted today. 




Completion of Consolidated’s new Ports" Manufacturing 
Plant in San Diego enlarges facilities to twenty-foyr times 
those of the original factor// built in 1935 when the Company 
moved from Buffalo, New York. i. . 

It's "ail out" at Consolida^ted now with performance in mass 
production of giant multi-motored lond'c|hd sea bombers as 
amazing as the high performon^ of the planes themselves. 
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Condors and Humming Birds 

The confidential, inside facts on why the West Coast became the 
Promised Land for airplane manufacturers — told by our Pacific 
Coast Editor, who is a third-generation, dyed-in-the-wool Californian 


By Charles F. McReynolds 


S UN baked beauties of the Hollywood 
movie colony don’t bother their 
pretty heads much about the antecedents 
of the man-birds which so fret]uenlly 
cause "re-takes" these days. For air- 
planes are a major source of annoyance 
to picture studios when the roar of a 
Flying Fortress or Stratoliner, or the 
put-put of a private plane, insinuates 
itself onto the sound-track of a pre- 
Pilgrim days picture. 

But to us of the aviation industry 
there is considerable cause for wonder 
at the astonishing development of aero- 
nautics in an area whose chief claim to 


consideration was an abundance of sand, 
sagebrush, and rattlesnakes. Along the 
shores of the Pacific Coast and espe- 
cially in Southern California, has grown 
up the greatest concentration of aircraft 
manufacturing activity in the world. 
Yet this Pacific Coast country has been 
until recently relatively sparsely popu- 
lated and undeveloped. Remotely situ- 
ated and separated from the industrial 
East by vast plains, deserts, and nigged 
mountain chains, the Pacific Coast has 
suffered from transportation difficulties, 
lack of secondary industries, and a gen- 
eral shortage of skilled labor. There 


are other reasons why it should not be 
the great aviation center which it is. 
not the least of which is that the ter- 
rain, being mostly up and down, is 
about the worst flying country in the 
world. Yet there are more planes and 
more pilots in California than in any 
Ollier state of the country. 

It may come as a shock to good Bos- 
tonians to learn that California was first 
explored in 1542, almost a century be- 
fore the Pilgrim Fathers landed on 
Pilgrim Rock. But the region remained 
relatively unpopular until 1849, when 
the famous Gold Rush brought a tre- 
mendous influx of people seeking easy 
money the hard way. No doubt all of 
these people would have preferred to fly 
across the Indian country rather than 
to cruise through it in ox-drawn Cones- 
toga wagons which served as an irre- 
sistible cai^et for the arrows of the 
sports-minded gentry of the feathered 
clans. Perhaps this yearning to fly 
from danger helped inspire llic develop- 
ment of aviation later. 

One thing is certain. The develop- 
ment of aviation in California cannot 
be explained on material grounds. Con- 
centration of aircraft building in that 
section has been credited variously to 
the superior climate, the abundant cheap 
electric power, the favorable labor con- 
ditions, etc. But ill view of tlie many 
disadvantages whicb would normally 
greatly outweigh these points it must 
be concluded that there is a deeper rea- 
son for this development. 

It must be significant that Southern 
California is the only place in the world 
where the great Condor, the world's 
largest bird; the humming bird, called 
the swiftest thing on wings; and the 
golden eagle, symbol of bravery, .ill are 
found. So tills same country wliich 
shelters these extremes in feathered kind 
has proved a natural breeding place for 
the P-38, the B-I9, the Musi.iiig. the 
Vengeance, and all the other man-birds 
who have hatched here to sprciul their 
wings across and around the world. It 
must be more than niere coincidence 
that from Southern California have 
come the planes that were first around 
the world, and the plane that was fast- 
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esl around the world, ihc planes that 
were adopted as standard on almost all 
the airlines of the world. 

If we cannot explain the pre-eminence 
of the Pacific Coast in aeronautical af- 
fairs from a material angle, then there 
is a spiritual explanation at hand, and 
a good one. For the one thing that the 
people of the Pacific Coast have above 
all otlier people is the spirit of pioneer- 
ing. As America has been built by 
pioneers, men and women who sought 
always to reach new frontiers, so we 
must rank the settlers of the Pacific 
Coast as people of a super-pioneering 
(Tarn la page 178) 
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BUILD WITH STEELS 
THAT HAVE EARNED 
THEIR WINGS 


H KRE are allov steels preeminently 
fitted to take the shock loads in 
landing gears — to withstand fatigue in 
engine mounts — to carry the stresses 
concentrated in nianv vital points in 
primarv aircraft structures. 

More than high strength-volume ratio 
distinguishes the U'S S Carillov Alloy 
Steels that have received the “AC” — 
Aircrajt Quality — scamp. 

To earn this “AC" rating, the steel not 


only receives very special care in every 
phase of manufacture, hut nnust run the 
gauntlet of stringent tests and in.spections 
that prove its ability to meet the high 
retjnirements of aircraft manufacture. 

Only steel that has passed these search- 
ing examinations is accorded this “AC” 
stamp — the identifying symbol that on 
U'S-S Carillov Allov bars and billets 
says in effect “Here is aircraft quality 
steel on which you can confidently rely.” 


U S'S CARILLOV ALLOY STEELS 

C A R N E G I E - I L L I N O I S STEEL CORPORATION 

Pittsburgh and Chicago 



UNITED STATES STEEL 



Twenty-Five Years 
of Airports 

It's a long way back to the meadow and prairie landing 
fields of 1916, when any flat field was an airport. 


By Emil K. Harvey Airport Director, Holier Engineering Associotei, Inc, 



"OOMI*-, let us motor out to the air- 
V craft station or aerial garage where 
they have land and water alighting 
facilities." This would have been cor- 
rect phraseology a quarter of a century 
ago. but in this modern hour of blitr- 
krieg the statement is a little grotesque. 

We have changerl. Flying has shed 
that adventurous st.age anti become a 
serious science. But what of the flving 
field ? 

To the pilot of today, those lit-lil- at 
their best would have appe.ared a little 
more than a good size meailow, rough 
and dusty with a poor grade of gras>. 
if any. There might have been a row 
of high-gabled frame buildings along 


one side. There probably was some sort 
of wind direction indicator, but no sur- 
faced runways, no lighting, no traffic 
control to worry about, anti no weather 
bulletins. Just a field. That was all 
that was needed, It suited the age of 
the duster, goggles and cap. A step 
ahead of the horse-and-buggy days, 

People traveleil far to the flying field, 
expecting to witness a spectacle and 
they did. .Accompanying it were all the 
inconveniences imaginable, but who 
cared ? They were there to fly or 
watch Olliers fly. Their whole interest 
centered on the aeroplane and of coiir-e 
the flier. 

I.ittlv thought was given to the 'flec- 


tion of the site. The cheapest, flatle.st 
land was probably the determining fac- 
tor. It came about that way and 
stayerl. Flying increased and machines 
improved, but the field remained the 

The first World War created a de- 
mand for additional training centers. 
As time passes this did not last long. 
When hostilities were over military fly- 
ing was curtailed and many of the fields 
went into the discard. 

However, the flying field found other 
excuses to exist. .Air mail though still 
In the experimental stage was rapidly 
taking shape. Here and there addi- 
tional hangars were needed with some- 
thing of ail office in the lean-to, Home- 
made boundary markers painted white 
began to appear, after numerous com- 
piaints and a few threats from the 
farmer next door. Anything answered 
to indicate to the incoming pilot the 
extent and peculiar shape of the field. 

It took a few nose overs and bogged 
down planes before artificial drainage 
was resorted to. Even then it was a 
-low process. Planes would fly as long 
as the pilot could see the ground but 
things happened when he reached a 
muddy field after a storm two, three, 
four and eien twenty-four hours prior. 
"The mails must go through" did not 
exempt lliis new form of service. Paved 
runways with drains along the sides 
were never thought of and if they were, 
who was going to pay for them? 

With the gradual shaping up of the 
field there was one factor that did not 
change, /iroimiily! Although showing 
signs of improvement it is still the 
bugaboo in air transportation. Far 
away in the outskirts even beyond what 
might be called the suburbs by a stretch 
of the imaginalioii, were located these 


air mail fields we are talking about. 

It took 45 minutes by fast train to 
the country's greatest metropolis after 
more than an hour had been spent 
transferring the sacks of mail from the 
field to the railroad station via truck. 
.An accepted practice unlit 1930. Today 
air mail is landed at a field w'itliin the 
city limits, but to travel out there by 
acceptable means costs a dollar flat, 
before you even get your feet off the 
ground. 

Along about 1920-21 considerable in- 
terest was stirred up over landing fields. 
-Although still answering to queer names 
the aircraft station became an object 
of concern. 

At a meeting of the National Safely 
Council an aeronautics program was 
outlined. It was su^ested that landing 
fields were “to be handled by the -Aero 
Club of America" which would “try 
to induce city councils to m.ike at Iea«i 
one landing field in each city.” This 
was an ambitious program that in a 
way, is still in progress under different 
agencies. 

It was the result of this endeavor 
that most likely prompted the report 
that the Hotel .Astor, New York, was 
planning a landing field on the roof, 
ft was to be "62 feet wide by 2X6 
test long with special service for aero- 
plane guests.” 

To fly from house tops has long been 
a fantastic idea. As advantageous as 
this might be to land planes at one's 
back door, it was not until 1939 that 
roof landings were actually practiceii 
and then with an aulogiro. 

A roof specially prepared for this 
service was incorporated in the design 
of the Philadelphia Post Office. For 
about a year ending June 20lh, 194li. 
mail was shuttled between the post office 


and Camden .Airport, using autogiros. 

The early flier was quite aware of the 
shortcomings of his plane and was 
continuously alert to the possibilities of 
engine failure. Forced landings were 
not rare and to overcome the definite 
lack of designated landing fields, it was 
imperative that landing speeds be slow 
(25 to 35 m.p.h.) requiring little space 
in such emergencies. 

The plane designer had different no- 
tions. Speed was the salvation to avia- 
tion so up went the landing speeds. 
There was only one answer, build 
larger fields and more of them. .Always 
has the airplane predicated the airport. 

There was considerable flying field 
advertising which more than likely 
prompted the aerial garage idea. 



An Eastern Air line* Kellelt autoqiro lakina 
off Itom the roof of the Pblladilphla post. 


.Among other attractions, available me- 
chanical assistance was featured not too 
far from the field in a garage only 
three-quarters of a mile down the road. 

After a few courageous air mail 
pilots proved to Congress the feasibility 
uf night flying things began to happen 
fast. Beacons were erected on the fields 
and lights added to the homemade 
boundary markers. Red obstruction 
lights were placed on adjoining build- 
ings and floodlighting the lamling area 
was experimented with. Sufficient illu- 
mination of uniform intensity distributed 
over an amazing area, w'as derived 
from a single unit in the form of a 
carbon arch beliiml a parabolic lens. 
This was followed by a battery of in- 
candescent lights and finally to the indi- 
>idua! runway floodlights of today. 

.Attempts were made to control flood- 
lighting automatically by adjusting a 
sensitive switch to the pitch of a siren 
on the plane. There was an economic 
merit in this device until a passing 
motorcycle police siren affected the 
.-witch in broad daylight. 

The fundamentals of airport design 
really began to come into their own after 
the establishment of the Aeronautics 
Branch of the DeparimeJit of Com- 
merce in 1926. The airport division 
of the Branch published recommenda- 
tions for various classes of airports. 
Runway and landing strip were de- 
scribed, but 51:11 of the turf variety 
indicated at the ends by green approach 
lights. 

To obtain the highest rating in size 
it was required that the field permit 
landing in at least eight directions at 
all times, with clear approaches. The 
strips were lo be 500 feet wide and at 
lea-t 2500 feet long. This .stipulation 
{Turn to page 168) 
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Twenty-five Years 
Of Progress in Materials 

The Army has done a man-sized job in testing and using new materials. 
By J. B. Johnson, CHM. Uofenol, Loborafo,y, W,!ghf Held 
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Defender of the 



Brewster buffalos at Singa 

incomiDg friendly ships of sea o 
British defense ring in those far 
already at Singapore, are the vai 
American aircraft factories not onl 
also to defend the farthest-(lung 


arc the first sight to welcome 
or to warn invaders of the 
leas. Squadrons of Brewsters, 
1 of protection flowing from 
irengthen Britain at home, but 
ssions of tlic Britisli Empire* 



FOR LASTING MASTERY OF THE AIR 



^n<Un wdk COL. ROSCOE TURNER 


Turner Aviation Institute Opens New $150,000 Building 
With Most Modern of Equipment . . . Centrally located Air 
School Staffed by Outstanding Instructors in Aeronautics 




Fining Up the Instrument 









If you have a high school education 

BOEING SCHOOL CAN TRAIN YOU FOR A 
CAREER IN THE AIR TRANSPORT INDUSTRY 


Many young men may think of careers in 
the air transport industry as limited only to fly- 
ing. Others may be under the impression that 
modern aviation courses are open only to men 
with college training. But the fact is that Boeing 
School of Aeronautics offers courses leading to 8 
different aviation careers, and the rctpiirement 
for six of these careers is a high school education. 


“know the value of a nickel, a minute, and an 
idea” — Boeing School can make it possible for 
you to qualify for a profitable career in the air 
transport industry. 

Read the coupon below, check the course or 
courses which interest you most, and mail the 
coupon promptly. Boeing School graduates make 
good . . . and Boeing School graduates are tcanted 


If you are a serious-minded young n 

uan-if you mi 

■«' and in the future. 

BOEING SCHOOL OF AERONAUTICS S Inite; .;. :.!; 
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PLENTY OF PLOTTERS ON OUR SIDE TOO! 


Indoysof pence— engineers and draftsmen all over the worli 
use Sruning-Wcllace Drafting Machines. 

The world ot war too knows these machines— In office 
end in the field. In this picture you see novigation plotter 
for ehort board use, ready for delivery to the U. S. Arm) 
U. S. Novy and the British Air Ministry-ready for use i 


field heodquarters, oboard ship or in bombers. YARD has 
doubted its manufacturing facilities to meet the demands for 

Inadditlon.VAROhasbeenosked to produce, and is produc- 
ing, some of the world's finest precision aircraft ond manufac- 
turing equipment, gauges, hydraulic units ond optical goods. 
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Twenty-Five Years of Gliding 

With the new military emphasis on gliding, the 
importance of this phase of flight is finally recognized. 

But soaring has had many lean years in its history. 


By Sherman P. Voorhees Co-Foundar of ihe Soaring Sodefy of America 


T \\ E.\TV-F1VE years of gliding 
history is but a small segment ol the 
total. It is an important segment for 
two reasons; first, the interest which 
has been focused on gliding by the use 
of this means of fiying in the Cretean 
campaign (by the Germans), and sec- 
ondly, because this span covers the im- 
portant years of the development of 
American molorless flight. 

Before proceeding further, let it be 
said the Germans, restricted in aviation 
activity by the Treaty of Versailles, 
cleverly built up their glider activity a- 
a means of teaching flying, but with 
exceeding shrewdness called it a sport. 
To the world which did not see through 
this subterfuge, it was very, very clever. 
England, Belgium, Italy, the U. S., 
other countries fell for the ‘'sport" 
angle as the pins before a bowling 
ball. 

In .America, this held particularly 
true. The writer has culled through 
countless clippings on gliding and soar- 
ing from 1^6 to date and noted that 
writers placed emphasis on gliding as a 
sport. Not the Germans. Not the Rns- 
sions. These literal and analytically 
minded peoples saw the value as a 
source of fundamental flight training — 
the machines as a potential type of 
troop carrier. We Americans coasted 
along and viewed this form of flying 

It is true the Navy tried out an 
experiment in glider flying as a source 
of primary flight training. The .Amiy, 
long reluctant to go into the matter, 
.-ent flyers to be trained in Lockport, 
111., and Elmira, N, Y, 

Further glider training for Air Corps 
pilots is expected in the immediate fu- 
ttire. One sailplane (a Schweizer) has 
been delivered and others ordered. 

Speaking at the closing banquet of the 
12th annnual National Soaring Contest, 
Major General Henry H. .Arnold stated 
the Army was purchasing several types 
of gliders ranging from the 2-place ships 
to IS-piace models. Such support front 
the .Army is most encouraging. 



TliB trophy presanted onnuotty by 


ttandinq aoUptema daalpa. This 
yaat it vat van by the Crowo City 
Glidar Club oi Paaadanu for tha 
"Scroomia' Weiaar" oa oppoalta 


Let's go back a way and trace the 
rather irregular pattern of glider de- 
velopment as non-service activity. Irre- 
gularity characterizes the pattern — but 
let it be said both factually and 
honestly — that enthusiasm will carry 
through and over barriers where well- 
orilered effort may fail. There has to 
be a first time; there must be a begin- 
ning; so it was in 1928 when J. C. 
l*eniiy, Jr., first brought to this country 
the three German pilots headed by Capt 
Paul Franz Rhoere. It was on Cape 
Cod where the motorless craft demon- 
strated Its potential value, but it was 
not 1928, but 1930, before this demon- 
stration began to receive public atten- 
tion. After the demonstrations of Capt. 
Rhoere and his companions, Mr. Penny's 
enthusiasm for gliding was fired. 

In 1929, Edward S. Evans, of De- 
troit, started the National Glider Asso- 
ciation. This organization under the 
active management of Donald F. 
Walker, began to publicize the possi- 
bilities of motorless flight. Glider clubs 
began to be formed throughout the couji- 
try and most of them affiliated with die 
National Glider Association. 

In 1930, the Association had com- 
pleted its topographical surveys and de- 
termined upon Elmira, N. Y., as a logi- 
cal site for a national contest. In 
September of 1930 the first contest was 
held. From then on Elmira became 
the scene of the Annual National Glid- 
ing and Soaring Contests. As time 
went on, facilities began to improve 
until today the now famous Harris Hill 
provides unexcelled facilities, adminis- 
tration building, cabins for contestants, 
swimming pool, and two hangar.?. 

No better example of the progress of 
gliding and soaring at the national con- 
tests can be made than the fact that in 
the first contest in 1930 the altitude 
mark set was 2,128 feet, while in 1930 
an altitude of 17,2(34 feet was achieved. 
In 1930, the prize for distance was given 
for a flight of 21 miles, while in 1940, 
John Robinson flew 290 miles. 

(Turn la page 2041 
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One oi the important developments in Aviation's his* 
tory was the use oi perspective cutaway drawings and 
sketches to illustrate the latest in engineering design. 
Many have thought that this type of presentation is 
rather new — actually AVIATION was pioneering in this 
in its early years. Here are some of the sketches taken 
from issues ten to fifteen years back — along with some 
of the present day material, showing interesting trends. 
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20lem OF DEVELOPMENT 

In Hydraulic Controls and Drives 


Hydraulic controls and drives are often regarded as 
ne'* . . . developed within tlie past few years. 

It is true llial their extensive use, particularly in planes, 
ft relatively recent. But in the case of Vickers, Inc., 
there is 20 years of development behind present day 
equipment . . . development which is a vital factor in the 
soundly engineered, high quality hydraulic equipment 
tvhich Vickers now supplies to the aviation industry. 


Vickers began its work of pioneering reliable hydraulic 
mechanisms in 1921, in California. In 1930, the company 
moved to Detroit to enter a phase of rapid growth in 
size and standing. 

Until the present emergency passes, little can be said 
of Vickers' part in the defense program. But when the 
story can be told, it will be found to be a dramatic one 
of vital contribution to military as well as civil aviation. 




The Messerschmitt 



Me 109 Radio 


Here is an interesting description oi the 
radio equipment now being used in one of 
the most popular Nazi fighters. 


By Willisin P. Lsar, fresUenf. Lear Aria, he. 


O N a murky aftsrnaon last December, 
a low-flying Messerschmitt 109 was 
shot down in action over the Tlianies 
estuary. Its pilot, mortally wounded by 
a machine-gun bullet which pierced the 
left side of the cockpit, managed to 
bring his ship down intact to a wheels- 
up landing on the mud flats. Then he 
died. 

This was one of the few Messet- 
schmitt 109’s to land on English soil 
virtually undamaged. Its yellow nose 
signified that it belonged to one of the 
better LuftwaEe squadrons. The 
markings on its tall testified to its bag: 
one English, two Dutch and two French 
airplanes shot down. 

Salvage crews removed the airplane 
from the mud flats and turned it over 
to the British Air Ministry, who re- 
moved from it the pilot's papers and 
most of the instruments. The rest of 


the airplane— airfrante, 
engine and radio ap- 
paratus — was shipped 
to the United States 
by Lord Be.iverbrook 
at the request of Mrs. 

Winston Churchill, who 
is Honorary Sponsor of Bundles for 
Britain, for use in their drive for funds 
in this country. The airplane was 
crated and shipped in convoy to Canada, 
and arrived in New York late in June. 

Through the courtesy of Mr. Rand 
Sutherland, of Bundles for Britain, the 
radio apparatus was removed from the 
Messerschmitt by our mechanics from 
Lear Avia's New York office, and the 
entire radio apparatus was air ex- 
pressed to Lear Avia’s engineering de- 
partment in Dayton, Ohio, for tests, 
investigation and critique. 

This marked the first instance that 


an American radio manufacturing con- 
cern was afforded an opportunity to 
examine at first hand German military 
aircraft radio apparatus. Since a 
record of the findings should be of some 
interest to our radio engineers and 
technicians, the following brief sum- 
mary and description of this radio ap- 
paratus is submitted. 

General Observalione 

The Messerschmitt 109 Fighter type 
was developed originally in 1933, and 
its manufacture continues to this day 
with only slight variations and refine- 
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BACKGROUND FOR BOMBARDMENT 


Army's nrir Marlin B.26 . . . nilh "slrUiinfi 

mmiv pursuit p/unrs tiein/ighttu^ ia l^urapv" . . . 
mmthpaiilyiteJmiilfJptmieufiJselass . . . armni 

Back of ihr Martin B-2(i lies the Inngrsi iximbing 
cspctiuncc in liie annals of aviation--2a years 

Mililarv Training Plane*, in it acted as hrimbar. 
dirr in the L. S. Army's first boroL.dropping ea- 


pcrimenls. Five years luler came the earliest of 
the famous Marlin Ronlln'es. first Iwin.rngiue 

Collier Tro[ihy, And these arc but high spots of a 
bomber-building eafrerieitce wideb also producrsl. 


« AIRCRAFT 

Ikn'iitfl 


among other imiiorlant types, the first oir.eooled- 
rnginc liuinlicr, the first dive bomfier to carry a 
t.OUU.iHrund bomfi. grr-al (latrui Isimbcrs frrr the 

Bumlrcrs for Britain. 

one of the largest aircraft mamifaclurera in the 
world, Martin B-26 HiitolH-ra arc roaring from 
|>r.xlm'ijutt lines in a swiftly mounting torrent of 

aircraft. AmerUa L media ihr rhaUmpp.' 
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WilUam S*adt, l«ft. ond A1 O’DoDnal, both 
tiiB pan«I ia Iha ild« of tho ship. 


iiients of Ui« original dfsign. Powered 
with a 1150 hp. Daimler-Benz engine, 
the Messerschmitt 109 has a top speed 
of ,i54 m.p.h. at 12,500 feet, cruising 
speed of 298 m.p.h. at sea level, ceiling 
of 36.000 feet, and a range of 620 miles. 
Its wing span is 32 it. 6 in., its length 
is 32 ft. Weighing empty 4,180 lbs., 
it carries 1,340 lbs. of bombs, and is 
armed with a 23 mm. camion, two .30 
calibre machine guns in the fuselage 
and two .30 calibre machine guns in 

The radio apparatus installed in this 
airplane consisted of a low-power fixeil- 
frequency transmitter, a companion re* 
ceiver, a dynamotor power unit <iperal- 
ing from a 24-voit DC power source, 

junction boxes and controls. 

.Although the exact date of its manu- 
facture could not be ascertained the 
radio apparatus, as a type, dates back 
to around 1933, and although it is 
ilefinilely known that this type of et|uip- 
incnt is still being manufactured, it by 
no means represents the latest and the 
best in German military aircraft radio 
apparatus. Parenthetically, it may be 
added that information on more ad- 
vanced types of German radio apparatus 
i- on record in this country but exact 
data and performance figures are not 
available for public presentation. 

The Messerschmitt 109 radio, despite 
its comparative obsolescence, is signifi- 
cantly symptomatic of German design 
and manufacturing practices and of the 
inciicai uses of aircraft radio under 
actual warfare conditions. 

From the design standpoint, it is im- 
portant to note the high degree of 
standardization of tubes and component 


parts of German aircraft radio trans- 
mitters and receivers. Tliu,. ilie Me«- 
erschmitt i09 transmitter ilesign. as 
well as most subsequent and more mixl- 
ern designs, are made around only two 
basic tubes; Telefuiiken RE^f-9l)4 and 
RES-1664D. Similarly, the Messer- 
schmitt 109 receiver and most subse- 
quent and more modern designs have 
been built around only one basic tube, 
Telelunkeii RENS-1264. 

It is evident that the Germans have 
"frozen” on this design a good manv 
j'ears ago and have concentrated on 
making a large number of these units 
available for installation into the Mess- 
erschmitt 109's, 

The equipment is built very ruggedly. 
The chassis of both the transmitter anil 
the receiver are light-weight castings; 
the inateri.al used is Elckiron, a special 
aluminum alloy having a high percent- 
age of magnesium, u hich does not burn 
even vheii subjected to intense heat. 


The casting and the rest of the equip- 
ment is painted a dark gray which i- 
tlie standard color of the Gcrnmn mili- 
tary apparatus. 

The various units are inlerconnevleil 
with cables complete with their coup- 
ling plugs. These plugs are waterproof 
and include a ceramic terminal bu-anl 
for the various connections, Tlic prac- 
tice in this country is to provide c.able 

initter proper, thus eliminating the di>- 
advantage of having a length of cable 
with its coupling plug permanently 
affixed to the apparatus. Noteworthy I- 
the fact that while shielded rubber- 
covered cables are used in this couniry 
for maximum dependability under 
humidity and abrasion. Germans emplov 
the inferior fibre-covered cables, prob- 
ably indicating a shortage in these 
e-sential materials. 

The workmanship is very good. 
iTl/re (e fugc 224) 
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H ardly larger than a man’s hand, 
such nests of high precision gears 
transmit up to J90 horsepower to 

impellers ofW right two-speed super- 
chargers, making it possible to pro- 
vide both maximum power at takeoff 
and an increase of 20 per cent in the 
output of a l4-cylinder Cyclone en- 
gine at high altitudes. 

In gear making as in other phases of 
engine manufacture, Wright has set 
new standards for refinement of de- 
sign, materials and finish. Yet the 


company’s manufacturing background 
has made possible the expansion of 
these high precision facilities to the 
point where today Wright has 
reached the unprecedented output 
of more than 1,700,000 horsepower 
a month for national defense. 




PATERSON, NEW JERSEY 




Has this ever 
happened 
to you? 


pEORGE AND HENRY got themselves into 
V 7 this in spite of ample warning which ran 
something like iliis: “RemPmfcer ntno . . .if I hear 
the luord bvsiness tonight, you’ll be extremely 

. . . but it didn't do any good. It never does. 

It just so liappens that most successful men have 
their business on their minds wherever tliey go. 
It gets under tlieir skin like nothing else. It’s the 
most important single thing in their lives. 

This fact is quickly recognized by Advertising 
men . . . and many of them take advantage of it. 

They know business is the one thing that 
brings together the golfers, the bridge-players, the 
mystery-lovers. It’s the one interest shared by all 
men of Management with equal intensity. The 
one force that makes a powerful- compact market 
out of a certain magazine’s audience! 

Advertising men know that Business ffeek’.t un- 
usual strength results from its unusual imjiortance 
to Us renders. 

For, tliere’s nothing casual about business news 


today. Management-men need a ‘private wire’ to 
its source . . . need a magazine whose pages are 
backed with known authority . . . need a publi- 
cation with die swift pace of weekly regularity. 

They get that important service through 
Business Vtcek. These men who are managing 
American industries get that kind of business 
netvs service . . . and one thing more: They get 
a business goods senice. not duplicated by any 
other magazine of any kind. 

In the first 5 months of ’41, for example. 
Business Week has displayed nearly as many pages 
of advertising as all the rest of its field together 
. . . and shows an Lssue-hy-issue gain of about 27 % 
over its own figures for a year ago ! 

That’s the way the men of Advertising are turn- 
ing umisual READER-INTEREST to their own advan- 
tage. And that’s the way many advertisers are 
gelling back 100 cents on every advertising dollar 
invested. 

Has that ever happened to you? 
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Navy Combat Trainer 

New Curtiss SNC-1 lor training lighter pilots ol the Fleet. 


D esigned specifically lor the Iraia- 
ing of naval combat pilots during the 
period directly preceding their transfer 
to fighting aircraft, the first batch of a 
large number of newly completed Cur- 
tiss advanced trainers was mass de- 
livered recently to the U.S, Navy at 
I,.amberE Field, St. Louis, Mo. 

The new Curtiss SNC-1 is a two- 
place, full cantilever, low wing mono- 
plane of all metal construction. Powered 
with a 9 cylinder 450 hp. Wright Whirl- 
wind, it closely resembles, though 
smaller, the higher powered Curtiss 21 
interceptor which was developed by the 
same company, the St- Louis Airplane 
Division of Curtiss-Wright. 

Adapted to all types of training activi- 
ties in naval aviation, including gun- 
nery, bombing and instrument flying, 
it can be equipped with machine guns 
and light bombs for training pilots under 
combat conditions. Equipped with re- 
tractable landing gear for increased 
speed and maneuverability, and split- 
type flaps for reducing landing speed, 
it has provisions for radio and trans- 
mitter. Oxygen facilities are also pro- 
vided for combat training at high 
altitudes. 

The front cockpit is reserved for the 


pilot and contains complete flight ins 


traled near the center of gnivity. the 
right and left wing outer panels, and 
right and left wing lips. The covering 
is -Alclad aluminum alloy of the stressed 
■kilt type riveted to the stiffeners, 
spars and bulkheads. 

-Aluminum alloy covered, split type 
trailing edge flaps are used, which are 
supported on aluminum alloy continu- 
ous type hinges. Mechanical operation 
from a crank in each cockpit through a 
chain drive permits any desiretl degree 
of flap position within the specified 
range. An indicator near the crank in 
the front cockpit shows the exact posi- 
tion of the flap in all positions ranging 
from full-up to full down. The flaps 
extend from the centerline of the pl.we 
to the inboard end of each aileron. 
.Ailerons are of aluminum alloy covered 
structure with metal covering, supported 
by aluminum alloy continuous type 
hinges, and are dynamically and stati- 



muUiple spars, having an iiilernal struc- 
ture of longitudinal stiffeners, shear 
spars, and fore and aft bulkheads which 
are riveted to the skin. Built in five 
separate sections, wing structure con- 
sists of a center panel, which coni.iins 
two fuel tanks located near the center- 
line so that their loadings are concen- 





Buffalos af Singapore 

Fast, maneuverable, deadly — Brewster lighters stand guard 


A r Britain's great Singapore naval 
base, which stands in the way of 
Japan’s greedy "Asia for the Japanese” 
policy, not the least of the formidable 
defenses are the Royal Air Force’s 
"hangar after hangar” of Brewster Buf- 
falo fighters. 

Named after the water buffalo of the 
Far East, a dangerous lighter from 
whose fury even the tiger slinks, but 
easily manageable by its master when 
domesticated, the Brewster 339 has been 
lauded for its high maneuverability in 
close quarter combat. 

Arriving from the U.S. in ocean 
transports, each ship packed in two 


cases, the Buffalos arc completeiy as- 
sembled and in operation within 24 
hours. midwing monoplane, powered 
with a supercharged 9 cylinder GR- 
1820-4(1 Wright Cyclone of 1200 lip. at 
take-off, the ship has a top speed of 
about 350 m.p.li., rate of climb from 
sea level of 4000 ft. |ier min., service 
ceiling of 34,000 ft, and a cruising 
endurance of 10 hr., 40 min. Equipped 
with four ,50 caliber machine guns, two 
inside the engine cowl firing through 
the propeller, and one in each w'ing, the 
plane also carries two 100 lb. bombs. 
Fuel tanks are bullet-proof and the pilot 
is protected by bullet-proof windshield 


ami armor plating. Exceptionally good 
visibility is provided by the extension of 
the glass enclosure of the pilot’s cock- 
pit well aft, while downward vision is 
enhanced by a Plexiglas window in the 
floor of the cockpit. 

Fuselage is a monocoque structure 
and the entire exterior surface of the 
plane is flush riveted, a factor contribm- 
ing to its speed. Each wing section is 
a complete unit and bolts directly to 
the fuselage. The single spar is of 
box-type design, with great strength. 
In assembling Ihe Buffalo in the Far 
Flast, the wing is placed on holding fix- 
tures and llie fuselage is then lowered 
over it and bolted inlo place. Fuel tanks 
are integral with the wing and connec- 
tion of fuel lines between fuselage and 
wing and the control cables is a com- 
paratively simple task after the planes 
arrive. The Buffalo is provided com- 
plete with machine guns, armor plating, 
and bullet proof gas tanks, and is ready 
for combat service immediately upon 

Tail structure is cantilever type and 
of all metal construction except for 
fabric covered elevators and rudder. 
Lauding gear retracts sideways inlo the 
wing and fuselage, and is equipped with 
hydraulic brakes. 

The midwing arrangement, carefully 
determined placement and balancing of 
tail and control surfaces, and the effi- 
cient leveraging of the control system 
all contribute to the extreme maneuver- 
ability of Ihe Brewster 339 which is said 
to have been flown satisfactorily by 
(Tiinj 1,1 imiic 206) 
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Hawker Typhoon 
And The Napier Sabre 


By Paul H. Wilkinson 


C ONSIDERABLE mystery has sur- 
rounded the newest fighting and 
bombing planes developed in England 
for the Royal Air Force. Perhaps none 
of these new craft has been such a 
closely guarded secret as the Hawker 
Typhoon single-seater fighter. Re- 
cently, there have been references to 
this particular plane in the British press 
and a sample Napier Sabre engine with 
which it is equipped has been sent over 
to the United States. As we in this 
country release some data at least on 
our latest fighters, it should prove inter- 
esting to see how the new British fighter 
compares with the best we can produce. 

Basically, the Hawker Typhoon is a 
development of the well-tried Hawker 
Hurricane, both of these fighters being 
designed by Sydney Camm. The 
Typhoon is slightly larger than the Hur- 
ricane and is more strongly constructed 
to take an engine giving approximately 
50 percent more power and requiring a 
corresponding increase in tankage. The 
similarity in design is noticeable in that 
both airplanes are low-wing monoplanes 
with bullei-like fuselages and excellent 
streamlining. 

With regard to airframe constniction, 
the Typhoon proLthly embodies a 
cliange from conventional H.awker steel 
tubing and fabric construction to all- 
metal stressed skin construction so as to 
withstand the high operating speeds and 
high stresses to which the airplane is 
subjected. The landing gear follows 
Hawker practice and folds up sidew.iys 
Into the lower surface of the wings while 
the tail wlieci retracts neatly into tlie 
lower extension of the fin, The unusual 
shape of the fin and rudder is due to the 
necessity for providing ample control 
surfaces to offset the relatively large 
side area presented by the high nar- 


row fuselage when the plane is turning. 

Various arrangements of armamenj 
are possible on a tighter of this type. 
The successful use of eight 30-caliber 
machine funs in the Hurricane un- 
doubtedly has been continued in the 
Typhoon with the guns mounted along 
the leading edges of the wings. Addi- 
tional armament in the form of two or 
four 20 mm. shell guns mounted in the 
wing stubs gives the Typhoon consider- 
ably greater striking power than its 
predecessor. .Armor plate and shatter 
proof glass are provided for the protec- 
tion of the pilot and there are self-seal- 
ing gasoline tank.?. The radiator appears 
to be located in the nose of the plane 
directly behind the spinner on the pro- 
peller with the propeller shaft from the 
engine passing through the center of it. 

The power plant of the Typhoon is 
the new 24-cylinder Napier Sabre which 
is credited with an output of 2,000 bp. 
Designed by Major Halford who was 
responsible for the designs of the Napier 
Dagger and the Napier Rapier, the 
Sabre hardly can be said to be experi- 
mental although its cylinders are ar- 
ranged in H formation. Liquid-cooling 
for its relatively small cylinders is an 
innovation, however, as is the reported 
use of sleeve valves. Unusually high 
crankshaft speeds and the use of a two- 
speed supercharger make die 2,000 hp. 
output possible from this new engine 
only slightly larger in overall dimen- 
sions than its predecessor, the 24-cylin- 
der 1,000 hp. Napier Dagger. 

In estimating the weight of the Ty- 
phoon, various factors have to be taken 
into consideration. First, there is the 
greater weight of the engine, its pro- 
peller and Its cooling system which 
would add approximately 850 Ib. to the 
weight of corresponding items in the 


Hurricane. Second, there is an increase 
ill structural weight due to the slight 
increase in the size of the airplane and 
its all-metal construction, and for this an 
.illow'ance of 650 lb. should be made. 
Third, there is an increase in weight due 
to the greater armament and armor car- 
ried including at least two shell guns 
and their ammunition, which would add 
about 350 lbs, Fourth, there is the in- 
crease^ in fuel and lubricating oil load to 

(if three hours' duration, approxiiiuilely 
“50 Ib. should be added. 

Summing up, it is seen that these four 
groups of items added approximately 
2,600 lb. to the weight of the Hurricane 
when it was developed into the Typhoon. 
Since the weight of the Hurricane with 
full fighting equipment is 6,100 lb. the 
weight of the Typhoon therefore is 
about 8,700 lb. This is equivalent to a 
power loading of 4.35 Ib. per hp, which 
is appreciably less than the 4.7 lb. per 
bp. power loading of the Hurricane, 

Performance figures of the Typhoon 
have not been released but they can be 
estimated fairly closely from the per- 
formance of the Hurricane II powered 
with a 1,300 hp. 100-octane Rolls-Royce 
Merlin. The increase in engine power 
output from 1,300 hp. to 2,000 hp. should 
have resulted in an increase in maximum 
speed from 350 m.p.h. to approximately 
410 m.p.h. for the Typhoon. Likewise, 
the initial rate of climb should have 
been increased from 2,500 ft. per minute 
to 3,500 ft. per minute due to the de- 

service ceiling from 35,000 ft, to 40,000 
ft. undoubtedly ha.s been attained with 
the more powerful engine. 

The fligln range of a fighting plane 
depends to a great extent upon the mis- 
sion for which tlie plane is used. Un- 
doubtedly, the Typhoon primarily is in- 
tended for the defense of England. Its 
major uses therefore are as an inter- 
ceptor for localized defense against hos- 
tile bombers and their escort fighters, 
or as a front line fighter against hostile 
bombers and fighters just across the 
Channel. It does not appear to have suf- 
ficient range for use as an escort fighter 
even with medium range bombers. A 
flight range of three hours’ duration 
cruising at 325 m.p.h., or two hours’ 
combat most of the time at full throttle, 
therefore appears to be a fair indication 
of the capacities of Great Britain's new 
Hawker Typhoon as a fighting machine. 
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Martin helps the eagle guard his nesi 


ajpHE GOLDEN EAGLE never awaits an at- 

The American Eagle uses the same tech- 
nique to protect its home. That's why our 
country has swift Patrol Bombers like the 
Martin PBM-1. This "frontier fighter” can 
defend our shores hundreds of miles at sea. 

It is typical of the floe ships which have 
made the Martin name famous in aircraft 
manufacture. The name B, F. Goodrich is fa- 
mous, too, in aviation equipment. For planes 


like the PBM-I achieve their fine perform 
ance with the aid of B. F. Goodrich Beach 
ing Gear Tices . . . De-Icers . . . E.T.* Brakes 
Other leading manufacturers and commer 
cial airlines also consider Goodrich equip 
mem to be the flnest. That's why today then 
are more chao 50 B. F. Goodrich product 
serving the industry— on planes of all types 
For full information about any B. F. GoodricI 
product, write,' by airmail, to The B. F. Good 
rich Co.. Aeronautical Division, Akron, Ohio 
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“Efficiency resulting from the use 
of Snap-on tools," states Lou Koer- 
ner. Superintendent of Ship Overhaul for N. W. A. 
"makes possible the high maintenance standards in which 
Northwest Airlines takes pride, as for instance, our prac- 
tise of regularly making complete engine changes on 
Douglas DO and Lockheed Electra planes in a few hours. 
In all maintenance operations we find Snap-on tools ex- 
tremely satisfactory due to their accuracy, correct temper- 
ing and durabDity, and our mech- 
' anical staff and shops are com- 
pletely Snap-on equipped.” 

As with Northwest Airlines, Amer- 
ica's second oldest air transport 
company so with other airways, 


shops and aircraft plants where Snap-on tools are indis- 
pensable in setting ever higher standards of efficiency. 
Snap-on meets today’s requirements for precision tools 
plus speedy service . . . with a line of 2200 tool units of 
all kinds . . . with factory stocks at branch offices in 34 
key flying centers throughout America... with 550 trained 
representatives traveling daily schedules, bringing toots 
direct to you to "sec and try before you buy." Investigate 
Snap-on tool service and what it can do for your plant or 
airline. Send for catalog and full information. 


SNAP-ON TOOLS CORPORATION, 8020-H 38th Avenue, Kenosha, Wisconsin 
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Britain's "Snargasher" 

R. A. F. trainer ior bombing and night flying operations 


Q uaintly dubbed the "Snargasher" 
by the British, whose affinity for 
whimsical names and pronunciations 
is a well-known attribute, this twin- 
engined trainer is being flown by ad- 
vanced R.A.F. students "somewhere in 
England." 

First appearing in 1938, when its 
prototype was brought out by Reid & 
Sigrist, Ltd., the ‘Snargasher" is a 
three-place, dual control, midwing 
monoplane having a twin rudder as- 
sembly and fixed landing gear. De- 
signed for training Britain’s airmen in 
bombing, navigation, and night flying, 
it undoubtedly has played a part in 
establishing British superiority over the 
Nazis in night flying operations. 


Towered by two DeHavilland Gypsy 
Six 11 aircooled in-line engines, each 
of 20S hp. and equipped with control- 
lable pilch propellers, maximum speed 
at sea level is 205 m.p.h. Cruising at 
75 percent power at 6000 ft., speed is 
190 m.p.h. and range 1000 miles in 
still air. The "Snargasher” climbs at 
the rate of 1100 ft. per minute to a 
service ceiling of 18,000 ft-, and the 
absolute ceiling is 20,000 ft. At cruis- 
ing speed fuel consumption is 21.80 
gallons per hour. The plane's stalling 
speed is 65 m.p.h. 

Fuselage cockpit space provides for 
crew of three in tandem, the pilot 
situated over the wing’s leading edge, 
instructor or observer over the wing 



and the gunner-radio operator who 
in a prone position in an imderiieaili 
cockpit directly aft of the instructor. 
A plywood covered structure, the fuse- 
lage consists of two large frames ani! 
four longerons from end to end with 
the intermediate spaces occupied hy 
longitudinal stringers with light frames 
in belween. 

The wing is a cantilever structure 
built in three sections. In the cemer 
section two spars extend through the 
fuselage and are attached to the fuse- 
lage frames. Outer panel spars are 
open box type with laminated flanges 
and spacers- The fabric covered, metal 
framed hinged trailing edge is slightly 
forward and below the trailing etlgc 
of the wing, with the outer section* 
functioning as ailerons and the inner 
sections as flaps, a peculiarity which 
may have had some influence in tlic 
naming of the craft. Fins and ruddeis 
are of fabric covered wood construc- 

Specificalions and performance data 
for the "Snargasher" advanced trainer 
powered by two DeHavilland Gypsy 
■Six II engines of 20.5 hp. e.ich arc as 


Hdain 

Gross weight 

Weight empty 

Wing ioatling 

Power loading I take-off). 
3taximmu speed (S.I..).. 
Crxiisiug (75cJ. power at 6 

Stalling speed 

Climb 

Absoiule ceiling 

Range (still air) 



.23.1 lb,/sq. it. 
...11,95 lb./hp. 

205 m.p.h. 

00 ft.) 

I'ki m.p.h. 

..1,100 fL/inin. 


-1S.000 ft. 
.20,000 ft. 



AVIATION, Auvujl. 




S TRONG, slc«k wiags and tail structure, 
a trim fuselage aud the driving power 
of pcopcKers whirled by engines with the 
might of thousands of horses, enable mod- 
ern aircraft to flash across the sky at ever- 
increasing speeds. 

But airplanes must take off— must land- 
on strong, dependable landing gear. Even 
the eagle needs sturdy legs to start and 
end its flight. 

For this little-used but essential part of an 
airplane. Republic Alloy Steels provide 
the high strength- resistance to sudden 
shock and terrific strain imposed at vary- 


ing temperatures— resistance to life-short- 
ening abrasion— and light weight so vital 
in all airplane construction, possible 
because of high strength. 

Republic— world’s largest producer of 
alloy and "aircraft quality" steels— is 
ready to suggest the most efficient steel 
for aircraft use. Whether you need steel 
for huge struts like that above, which 
must support a one-ton wheel at one 
end and an 80-ton behemoth of the air 
at the other, for engine or pump parts or 
for any other stressed part of mod- 
ern aircraft. Republic has the answer. 


REPUBLIC STEEL CORPORATION 

Alloy Steel Division: Massillon, Ohio • General Offices; Cleveland, Ohio 
BEROSR MANUFACTURING DIVISION • CULVERT DIVISION • NILES STEEL PRODUCTS DIVISION 
STEEL AND TUBES DIVISION • UNION DRAWN STEEL DIVISION ■ TRUSCON STEEL COMPANY 
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Sherwin-Williams Announces 



PYROPEX 


THE FLAME-RESISTING FABRIC DOPE 


• Imagine a Idbric dope with the ilame-resisling quali- 
ties of cellulose acetate, the permanent taughtening 
powers of cellulose nitrate plus qualities of application 
belter than either! That's PYROPEX, latest ond most 
sensational development ol the Sherwin-Williams Air- 
craft Finishes laboratories! 

Because PYROPEX has higher solids "at the gun" than 
even quick-building nitrate dopes, fewer coats need be 
applied. Result: definite savings in lime, trouble and 
materials. Furthermore, PYROPEX does not shrink into 
fabrics noticeably afler rubbing or polishing. Il slays 
where it does the most good! 

Write lor full details to The Sherwin-Williams Com- 
pany, Cleveland, Ohio. 
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Air Lines Seek Stability 


By Selig Altschul 


O NE of the main purposes of the 
Civil Aeronautics Act of 1938 was 
to introduce stability and facilitate the 
healthy growth of commercial air trans- 
portation. The Act instructs the CAB 
tn fix the amount of air mail payments 
to enable the individual carriers, under 
honest, economical, and efficient man- 
agement, to maintain and continue the 
development of air transportation to the 
extent and of the character and quality 
rec|uired for the commerce of the United 
States, the Postal Service and the na- 
tional defense. 

This broad policy has. for the most 
part, been followed in the air mail rate 
decisions of the CA.^ and t'.-VB. Now 
conies an examiner’s report on the mail 
rale proceedings of .American .Airlines 
— which if upheld by the Board — will 
negate the intent of the .Act and have a 
tendency to undo much of the stability 
that has been introduced in the indu-.- 

The examiner — Frank .\. Law, Jr.— 
proposed that the Bcvird determine 
‘.liether American should be required 
til return alleged overpayment of mail 
compensation. While Mr. Law did not 
-pecilically state that this restitution 
-liouM be made, the inference is quite 
clear. The examiner claims that .Amer- 
ican should have been paid mily 20..% 
cents per plane mile for the apiiroxi- 
maiely 13 million miles flown during 
1940 when the company actually re- 
ceived pay at the average rate of .In.ll 
cents a mile. This indicates an nver- 
payment of more than $1,240,000 which 
.American would be forced to reluni if 
-i, ordered by the Board. 

This is the first time the Board ha- 
been called upon to determine whctlicr 
a company has been overpaid — and if 
so, whether retroactive adjuslinem- 
should be made- While American is di- 
rectly involved, the precedent-selling 
attributes of this ease will vitally affect 
the entire air transport industry. Should 
the CAB concur with Examiner luiw. 
the stage will be set for the guveninicm 
til re-examine mail compeiisatinn lor 
all air lines going back over a period of 
years with the object of recovering 
overpayments. In this et'Cid. it may bc- 
roiiic virtuallx impassible for any air 
carrier to do any fiitare finaiieiiig. .Any 
investor would be foolluirdy indeed to 
make a coniniitnieilt in any company 
which may he constantly liable for the 
return of a .-ubslaiilial portion of 


reported earnings of previous year. 

It is because of these future implica- 
tions that the retroactive aspects anil 
their txisis, as indicated In Examiner 
I.aw’s report, are deserving of study and 
comment. 

One of the most unforluiialc features 
of the report is the failure to recogiiiee 
conditions as they exist today and a.s 
they were when the rate proceedings 
were first started. In March, 1939. 
-American, on its own petition, sought 
to increase its mail couipeiisaticm on 
Routes 4 and 23 — representing its 
transcontinental route. Subsequently, in 
December, 1939, on its own motion, the 
r.AB instituted an investigation of mail 
r.Lles on all of American’s routes. Hear- 
ings were not held until a year later — 
preiccedings being conducted from Dec. 
.’ Ill Dec. 15, 1940 with briefs filed on 
l•'el). 19, 1941. It must be noted that the 
reciird was bound to contain the results 
III .American's most successful period. 
The kaleidoscopic events of world af- 
fairs did not quite foretell the restrictive 
influences that were soon to be imposed 
lyxm air line operations. Nor was it 
possible to accur.ately predict the adverse 
results of the 1941 first quarter. In- 
creased operating costs of a multiple 
iiaiurt — hut largely due to the exigen- 
cic- of the defense program — were just 
hegiiiiiiiig to become evident in pub- 
lished reports. 

Further delay will now ensue before 
the C'.AH will rule on the examiner’s 
report. Tliese protracted proceedings 
make it difficult to implement a decision 
— regardless how just — which requires 
the reliirii of a material portion of a 
nmipaiiv's previously reported earnings. 
It was on its 1940 earnings, for example. 
lh.ll .American made certain representa- 
tions which permitted the successful 
sale ill Novcniher, 1940. of an issue of 
50.000 shares of $4.25 preferred slock 
at a premium. (Examiner Law repeat- 
edly refers to this issue as ,i $4..'0 pre- 
ferred. This quarter of one-percent dif- 
ierence is noteworthy a.s it .-peaks well 
Ilf the company’s ability to obtain .1 
lower coupon rate. Furthermore, this 
difference represents an annual .-.iving 
III $12,500 which can purchase one com- 
nlele engine and a propeller.1 

I'erliaps the most fallaeiniis asserliaiis 
in Mr. Law’s report are the slatemi-nls 
that the air transport industry has 
"passed beyond the stage of business 
liaaard or imcertaiiity." and that "such 


.1 business is no longer -pcculalive.’’ Tlie 
events of the past six mnmhs tell their 

It is true air ir.-vnspurtatioii is an 
est.ablishcc! permanent iniiustry .ind has 
strong growth characteristics. How- 
ever, its earnings record and financial 
background require consider.ilile “sea- 
soning" before it may be said that tlie 
industry is out of the speculative liaeard 

For example, it was only in 1939 that 
the industry as a whole showed its first 
year of profitable operations. During 
1940, net earnings were only about 
$4,400,000 albeit an improvement over 
the $.5,250,000 recorded the previous 
year. The air lines cannot finance their 
expansion through their own resonrees. 
According to our own survey, about 
$13,000,000 was raised during 1940 
through new equity financing. Tims far 
in 1941, approximately $1,400,000 has 
so been provided. Interestingly enough, 
current market prices for each of these 
new issues are, for the most part, mate- 
rially below the original offering prices. 
Tliese amounts exclude substantial capi- 
tal secured through hank loans and 
equipment notes. Were the air lines 
free 10 maintain their normal growth, 
the need for capital would surpass pre- 
vious requiremcni.s. In any event, an 
indication is at hand as to the future 
capital needs of the iniiustry. 

The air carriers, as a whole, hardly 
present a picture of financial strength. 
-As of .April 30, 1941, the 15 domestic 
air lines had aggregate cash resources 
of less than $15,000,000 and net work- 
ing capital of about $17,665,000. More- 
over, three of the major lines accounted 
for 88 percent and 91 percent respec- 
tively of such resources. Any number 
of individual industrial and railroad 
companies can boast of working capital 
balances tar in excess of that tor the 
entire air transport industry. For ex- 
ample, Pullman, Inc. last reported cash 
nf $48,000,000 and net working capital 
of almost $81,000,000. 

The contention is also advanced by 
Afr. Law that American used excessive 
depreciation charges. The examiner 
rightfully remarks that "depreciation in 
this industry is largely the result of 
nhsniescence rather than wear." How- 
ever, the point is made that lack of new 
equipment, due to the defense enier- 
gci.cy, postpones the obsolescence of 
the existing aircraft and hence depre- 
ciation charges should he reduced, in 
applying lower accruals, however, pre- 
(Tiirn to page 166) 
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Reliable Fabrics 

for AMERICAN WINGS 



Years ogo, when America’s wings were the great 
white soils of the dipper ships, the reliable sail dude 
manufactured ond distributed by Wellington Seers 
Company was specified by many a skipper. 

Today's builders of both military and civilian air- 
craft also look to our reliable fabrics for wing cover- 
ings that will stand the stroin of modern high speed 
flying. B*A*30 — Grade A Airplane Cloth is widely 
used in both army and navy planes because of its 


remarkable uniformity, in strength, in weight, in 
thread count ond in surface characteristics. 

It is nafurol fhot an organizotion such as ours 
equipped with the finest of practical commercial tex- 
tile laboratory facilities and producing over 25,000 
cotton fabrics in 19 modern mills, should attain the 
same leodership in the development of these fine 
fabrics as we en[oy in the cose of our Martex towels, 
Wellington Sportswear Fabrics and fabrics for in- 
dustrial use. 


WELLINGTON SEARS COMPANY 

65 WORTH STREET, NEW YORK, N. Y. 



PRECISION GRINDING 

0n a pWduciUn SadiL 

FOR WINGED DEFENSE 


THOMPSON CMNOERS 



iafio n 

RADIO 


Dialing the Air Waves with Craig Walsh 



cuiU which simulate actual operating 
conditions. This will provide an addi- 
tional safeguard on the operation of the 
communications system and at the same 
time will permit the use of the tubes 
up to the end of their useful lives. 

Radio compasses are tested in a spe- 
cial shielded room where a single signal 
can be directed in a known direction 
across the room. This signal is provided 
by a signal generator to which is con- 
nected an antenna consisting of a single 




under test. Kor convenience of han- 
dling and to prevent errors, each type 
of receiver has its own connecting cable 
uith special plugs to connect it to the 

Marker beacon receivers operatinp at 
.1 ircquency of 75 megacycles arc testeii 
with a crystal controlled 75-megacycle 
signal generator tvhose carrier .signal 
is modulated at 4110, 13tXI, and .3000 
cycles per second. The modtilation fre- 
ijttcncies correspond to the modulating 
ii-ci|uencies used in the marker beacon 
transmitters to light the different colored 
lights on the receiver as the plane passes 
ilivoiigh the marker areas. Power sup- 
Illy units such as generators and dyna- 
iiiotors are also tested in the same 

'i'lic repair shop itself contains 
'('vera] sliieltled rooms with adequate 
lest ei|uipmern for analyzing the troubles 
whicli adlict mdio equipment. The 
bcneli space is sufficient for the repair 
personnel tu work without crowding. 
1'iie sliup also contains mechanical 
c<tuipmem for considerable sheet metal 
work and to make replacemem parts as 
the necessity arises. Under construc- 
tion at this time is a transmitting lulie 
tester which will test the tulles in cii- 


highly desirable that the unit under 
lest be placed on a platform which is 
adjustable in height and which can be 
easily and quickly rotated. Nothing 
could be more suitable than a barber's 
chair. When 'a chair was being pur- 
chaser! from a second hand barbers’ 
supply dealer who couldn't understaml 
the problem at hand, the dealer said, 
(•/•rini l„ page 206) 


Radio Maintenance at American Airlines 
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DOUGLAS 

NORTH AMERICAN 






The peak of production in Notional defense will be attained when skilled designers 
and engineers unite with willing workmen ond modern machinery in perfecting prod- 
ucts that con be economically built in quantity. The standardized unit method in the 
design and manufacture of seating equipment, originoted by the Warren McArthur 
Corporation Insures strength, saves weight and space, conserves vital man hours 
of skilled labor and makes standardization a reality. 


WARRET^ /^^TriUR, CORPORATiO/S 

ONE PAR.K, AVEMUE NEW YOFtK. CITY 

DESIGNERS, ENGINEERS AND MANUFACTURERS OF AIRCRAFT AND NAVY SEATING 

PILOT'S • CO-PILOT'S • NAVIGATOR'S • RADIO OPERATOR'S • REAR GUNNER'S • CAMERA OPERATOR'S • FLIGHT 





No valve or valve seat trouble — even with con- 
tinuous full throttle talce-offs, during 6 years use 
is reported by Boston & Maine-Central Vermont 
Airways. 

SIOUX Aircraft Tools in production, as well as in 
maintenance are delivering smoother, more finished 
jobs, with precision accuracy and speed. 

SIOUX VALVE FACE 
GRINDING MACHINE 
WET GRINDER 

iiion work in fast time, 
— for smoother, more finished 
[obs, this machine meets all the 
requirements of both production and maintenance plants. 

It wet grinds all valves, any angle, including 90° flat 
valves. Grinding head easily adjusted for large or small 
valves. It wet grinds valve tappets and rocker arms to 
original efficiency. 


SIOUX AIRCRAFT 


(DUALACTIOM VALVE SEAT GRINDER 


This highly developed, tested and proved grinder offers 
the modern, handy, time-saving method of facing or 
refaeing aircraft motor valve seats with accuracy . . . 
either east, hardened steel, bronie or Stellite. The 
driving spindle Is adjustable to any angle. Universal 
motor operates on AC or DC. Net weight 8'/j lbs. 


Write for Full Informafson 


ELBERTSON & CO.y INC. 


WORLD OVER 


3/ SIOUX CITY, IOWA, U. S. A. ! 



More Money 
More Hours 
More Planes 

How the aircraft industry has 
grown through the years 


DOMESTIC CIVIL AIRCRAFT PRODUCTION 
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BUYER'S LOG BOOK 

What's New in Accessories. Materials, Supplies, and Equipment 


For testing aircrsft electrical systems, ihc entii ely new nnci moiieniizeil version 
of the Willard Electrical Check, type WD-2. which has been placed on the 
market by il'illayd Storage Ballery Co., Cleveland, Ohio, should be generally 
applicable, New portable model is light in weight and the test circuit is com- 
pleted quickly in one simple hookup. One feature eliminates need for removal 
of battery termin,al connections when determining current output required for 
starter and accessories. Another development is special contact shunt test lamp 
to obtain tlie current regulator setting or generator charging current. Tlie 
WD-2 is also equipped with current load resistor for checking vibrating cur- 
rent regulators. This imposes a load on battery sufficiently high to permit test- 
ing and setting of current regulators without installation of a discharged test 
battery or shorting out of the voltage regulator. — .Aviation, August, 1941. 

Cutting and grinding componnd may be easily prepared from Gunk P-96 
Concentrate simply by adding .1 volumes of light lubricating oil and a low-cost 
peiroleiuii distillate. This discovery has just been announced by The Curran 
Corp., Malden, Mass., ntakers of Gmik. In addition to finer grinding results 
that may be obtained on certain metals and jobs, the concentrated Gunk is said 
to impart to the emulsion, by virtue of its alkyl phenol content, a definite sani- 
tizing and steriliaiiig action on all surfaces. It is also said to leave ferrous 
metal surfaces resistant to rust formation. — .Aviation, .‘tugust. 191!. 

A tricky problem of aircraft production has been soiveil by a new portable tool 
weighing only 2 lb. On all modern aircraft, thousands of nut plates are used tor 
securing cowlings, fairing strips, etc. Formerly, three rivet holes had to be 
marked off and drilled separately for every one of these plates. Today, in one 
swilt operation, the novel two-spindle portable drill, designed by Desoullcr 
Bros., Ltd,, of London, England, drills two holes, accurately sp,iced and cen- 
tered. — Aviation, Augasl. 1941. 

Tackle Twill, a rayon and cotton fabric, has been selected for the fir,: 500 para- 
chute troop unifurms and is also being used in the uiiiiorms of Navy pilots. 
Made by U'illiam Skinner Sr Sous, New York, N. Y,, Tackle Twill is composed 
of American Viscose Corp.'s special higli tenacity, lustrous raj-on yarn plus the 
finest long staple cotton. This construction is said to give amaring r^-^istallce 
to abrasion. Colors are all fast vat dyes and cloth is subjecteil to three cold 
water shrinkings. For aviation use, garments have been made with rayon 
twill side in and also in the reverse construction, depending on wlielher smooth- 
ness was more necessar)' on the inside or on the outside. — .Aviation, August, 1941. 

Newly designed pneumatic counterbalance cylinders for large, straight-side 
punch press equipnibm, is brought out by Dayton Rogers Mfg. Co., Minne.opolis, 
Minn. These Model GT cylinders operate direct from the air line system in the 
shop and serve to counterbalance the large rams on larger straight-side presses, 
compensating for increase or decrease in size of die tooling equipment fastened 
to the prc.ss ram. Counterbalance cylinders are installed in groups of Z, 4 or 6 
and automatically take up the lost motion due to wear of parts and the large 
clutch mechanisms. By use of these cylinders a press operating with a clutch 
jam may be operated without use of the retarding brake or with only slight 
friction on brake itself.— .Aviation, August. 1941. 

A master test stand for c|uick and accurate testing of airciTu't hydraulic and 
accessory equipment has been developed by Air Associates, lac., Bendix, N. J,, 
as one unit of a complete line of testing and servicing equipment. Model &4f) 
Master Test Stand permits testing, adjusting and calibration of practically all 
engine-driven accessories in accordance with Army and Navy specifications. 
Heart of unit is a 15 lip. a-C- motor incorporating a magnetic dutch that allows 
output speed variation from 100 to 4,500 r.p.ni. Special attention has been given 
to efficient mounting of instruments and meters on rear panel. Several selector 
valves provide wide diversity and flexibility of operation, resulting in a piece 
of equipment not only answering present-day needs, but capable of testing 
accessories of the future. — Aviation, August, 1941. 








The Choice 

OF THE NATlON^S INSTRUCTORS 
"lOR CROSS-COUNTRY FLIGHT 
TRAINING^.A OfFEmE NECESSITY 


S tinson planes lead all other types in furnishing 
the vital cross-country and navigation training 
which is creating Instructors for our Armed Forces. 

Experienced Civilian Pilot Training Operators now 
place their chief reliance on Stinsons for cross-country 
work just os the Nation's leading airlines have for 
years depended on Stinsons to train airline pilots in 
blind or instrument flying. 

Stinsons are built to go places year in and year out. 
Their unequalled safety record which protects the 
Operator's investment and the student's safety is a 
result of design which embraces modern airline and 
military features. Included are slots, flaps, electric 
starter and generator, splendid vision, steeroble tail- 


wheel, wide landing gear, and hydraulic shock 
obsorbers. 

As for economy, the Stinson "Voyager" costs less 
to operate than an automobile — only lAi cents per 
mile for fuel and oil. 

Because they ore comfortable, quiet and provide an 
easy ride, more instruction can be given daily without 
undue fatigue. 

No part of the Defense Program is more important 
than the frainj'ng of Pilots in cross-country work. 
No other plane is more compefenf than a Stinson 
for this vital job. Write to the factory today for com- 
plete information or see your local Stinson Dealer. 


STINSON AIRCRAFT 



Division of VULTEE AIRCRAFT. INC. 


WAYNE, MICHIGAN, U. S. A. 
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W ITH MILITARY AVIATION so much in the 
spotlight, it is easy to forget the cole that com- 
mercial aviation plavs in defense. 

If our defense eHorc is to be stepped up and main- 
tained at a proper pitch, it is vital that key men, mail 
and material be able to move quickly and freely any- 
where within the U. S. and beyond our borders. 

Fortunately, the network of U. S. domestic airlines, 
and their extension to SS foreign lands through Pan 
American Airways, represents the world's hnest and 
most efficient system of air transportation. 

Over that great system today moves a huge throng 
of production management executives, military men, 
diplomatic envoys, government officials and business 
men concerned with defense. Not to mention a steady 
stream of mail and express cargo represented by rush 
sketches, plans, estimates, contracts, letters, merchan- 
dise, repair parts and emergency shipments of many 

Now as never before do Uncle Sam's commercial 
airlines need the best of plaoes, personnel and equip- 
ment to provide swift, sure, frequent communication 
within the U. S. and outside. Pan American Airways 
and its brother domestic lines are making every effort 
to provide just that. 
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Chomplon Else. Enqtne Starter 


A porous metal product called "Porex” has just been introduced by Moraine 
Products Division of General Motors Corp., Dayton, Ohio. Porex has two 
principal functions; to remove foreign materials trom fluid, such as oil, and 
to alter the characteristics of gases by diffusion, reducing pressures and con- 
trolling flow rates. One important feature of Porex is its ability to be bonded 
to steel and copper. In this way it can be made an integral part of solid melai 
which may be machined, ground, bored, threaded or processed for specific re- 
quirements. Applications may be found in almost any equipment invoivii^ flow 
of gases or liquids, such as pump.s, fuel lines and lubricating systems-— 
AviATioy, August, 1947. 


A new line of electric direct-cranking airplane engine starters has been intro- 
duced by Champion Aviation Products, Los Angeles, Calif- Features of the new 
Champion st.arters, designed lor engines up to 200 and 300 hp„ are sturdy 
construction. light weight, and low initial cost- Champion is already well 
known for its line of wind driven aircraft generators. A new mode! electric 
starter for iightplanes is now under development- The present models are 
complete with solenoid, enclosed type starter button, and both models lit 
standard 4 in. or S in. mountings. Model 200R, less solenoid, weighs 16 lb., 12 oz., 
while the larger model, less solenoid, weighs 18 1b-, 14 or. — Aviation, August, 
1941. 

High lustre finish on sl.ainless steel, brass and other metals can be obtained with 
the Stanley portable electric polisher. No. 182, which may also be used as a 
drill. Made by Stanley Electric Tool Div., The Stanley Works, New Britain, 
Conn., this double purpose tool's slow speed of 600 rpm. is ideal for polishing 
and cleaning jobs, ami used with drill chuck it has ample power and chuck 
capacity for J in. drilling in wood or metal. Universal motor operates a.c. or 
d-C. — .Aviation, .August, 1941. 



Slanliy Eloetric Portable Polisher 



Heavy duty hydraulic straightening presses .are being brought out in a new 
line by Lake Erie Engineering Corp., Buffalu, N. V. Special features are 
C-frame for convenient handling of long bars, and fast operation with sensi- 
tive control of pressure and stroke. Bed is fitted with V-blocks adjustable to 
suit work. Spring rollers at ends facilitate movement of bars. Control is by 
means of conveniently located hand lever, operation of which determines desired 
pressure. Pumping unit is located at bottom and back of press- Complete data 
and specifications available upon request. — .Aviation, August, 1941. 


Bspecially valuable for feeding polished brass, aluminum, plastics, thin tubing, 
etc., the Lipe Pneumatic Bar Feed is a self-contained automatic power stock feed 
device used with machine tools having fixed stops. Made by W. C. Lipe, Inc., 
Syracuse, N, Y., it eliminates all troublesome feed parts of screw machines, turret 
lathes, and cut off machines. Consisting of an air cylinder long enough to contain 
full IciiRlIi stock bar, it is available in three models, 125, 22S, and 300, having 
capacities of one, two and 2J in. diameters. 12 ft. long, respectively. The Lipe 
Bar Feed will feed any disl.ance, holding stock firmly against stop until collet 
is closed, and will not mar or scratch any material.— Aviation, August, 1941. 



Lake Eri« SIrotqbtaninv Press 


Lipe Pneumoiic Bar Feed 
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C-Thru DiATanco Seals 


For use in actual filght prohlema, ihc Disl.mcc Scale willi Air NaviRalion I'pi- 
tractor, niatlc by C-Thni Ruler Co*. Hartford, Conn., serves innuinerablc use*. 
in making all sorts of calculations. Scale is a clear transparent material, 3j x 12i 
in. which permits large legible figures and distinct lines. These lines and figures 
cannot be erased or rubbed off as they are embedded between two laminated 
layers of the material. .Scale may be used for plotting courses on a Mercatfir 
chart, or other aeronautical map, and for measuring distances on U. S. Coast 
Geodetic Survey map, using outer scales 1 ;1,000,000 for regional maps, and inner 
scales of 1 :500,000 for section maps. — Aviation, Augasl. 1941, 


An acetylene generator, designed for maximum portability, for use in oxy- 
acetylenc welding and cutting, is just announced by Linde Air Products Co., 
unit of Union Carbide & Carbide Corp,. New York, N. Y. Known as Oxweld 
MP-10, it will deliver 30 cu. ft. of acetylene per hr. and is suitable for welding 
metal up to f in. thick, and for cutting steel up to S in. thick. Simple and easy 
to operate, generator can be recharged speedily. Pressure of acetylene is con- 
trolled by a regulator forming integral part of generator, and the separate 
pressure gage indicatees at all times pressure within generating chamber. 
Strongly constructed of welded steel parts, it weighs only 100 lb- empty; 250 !b. 
charged. — .Aviation, ,dugust, 1941, 

Builders’ plastic which is an excellent protective against corrosion, shoulil find 
wide acceptance in hangar construction and airport buildings throughout the 
country. Quaintly called Wet-X-Hale, and made by Rogear Co,, 11 Water St,, 
New York, N. Y., it creates a thorough bond on any smooth or rough surface 
and is available in several whites, pastels and other shades. Applied with brush 
or spray gun, no wire mesh or lath is needed. Non-peeling and non-cracking, 
this builders' plastic is an oil base Portland cement product combined with 
indestructible fine aggregates which is water- and shockproof and has 
insulating and sound deadening qualities. — Aviation, August, 1941. 

A recent battery deyelopment for lightplanes and special power supplies on 
heavier aircraft, so designed as to eliminate previous CAB requirements of a 
melai container and drain, and acid-resistant paint on adjacent structure, is 
offered by Reading Batteries, Ine., Reading, Pa. Approval has been granted bv 
CAB for installation of two non-spill 6-v, types, and both batteries, one a 24 
A.H., the other a 33 A.H., are identical in siee, thereby requiring only one 
provision for installation. Each of the three cells is fitted with a hard rubber 
cell cover securely attached to cell terminals by means of threaded non-corrosive 
locknut and soft rubber bushing to insure a tight seal.— Aviation, August, 1941. 

Fybr-Teeh, said to be an ideal substitute for aluminum sheet in aircraft, and to 
be actually stronger and only about one-quarter the weight of aluminum, is being 
supplied by Technical Plywoods, 228 N. La Salle St., Chicago, 111. Fybr-Tech 
consists of wood veneer or plywood core, with sheets of vulcanized fibre resin- 
glued to both faces 1^ the hotplate process. It has high tensile strength and 
resistance to abrasion as well as good bending and forming properties, uniform 
thickness and minimum warpage. Any size up to 48x9S in.— Aviation, August. 


Comfaming the deep throat of the standard clamp with the tremendous holding 
pressure of a toggle movement, "Klampacto,” announced by Knu-nisc, hie., 
Detroit, Mich., is an improved model of the firm's Toggle Action “C" clamp. 
Equipped with two handles, it is unnecessary to hang onto the clamp and work 
when fixing it into position, for just a squeeze of the hand applies it with 
2000 lb. pressure. To avoid spatter when arc welding, it is furnished with 
patented Kam-Lock adjusting rod. The "Klampacto” CEE Damp comes in 3 
models with a S in.. 6 in., and 10 in. jaw each.— .Aviation, August, 1941. 






Roeeoi Wet-X-Hale Plaelic 



Technical Plywoods Fybr-Tech 



Knu-Vise "Xlarapacto” 
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9 "Advanced design. ..pioneering... 
improvements of an almost radical 
nature" characterize the new Menasco 
Pirate and SuperPiratemverted,in-line, 
air-cooled engines. Bearings supplied 
by Bunting for this ultra-modem power 
plant set new standards for precision 
in every detail. 

Not only in aviation but wherever 
trail blazers in advanced mechanical 
design demand unprecedented quali- 
ties in bearings, engineers and manu- 
facturers look to Bunting for the ex- 
perience, facilities and resources to fill 
their requirements. 

You are in no way obligated when 
you seek our collaboration in the 
solution of your bearing problem . . . 
The Bunting Brass & Bronze Company, 
Toledo, Ohio. Warehouses in All Prin- 
cipal Cities. 
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HaiTLmond Chip Braabar Crluder 



Having a 4 in. peripheral Diamond wheel, ,1 new chip breaker grinding machine 
for carbide tools has been placed on the market by flanmiiind Machinery SiiiVd- 
ers, I«c„ Kalamazoo, Mich. Built around a new-lype universal-angle tool vise, 
the machine provides three separate planes of adjustment in setting grinding 
angles. Each plane adjusts by means of accurately scaled readings. For wet 
grinding, a coolant tank is mounted over the 4 in. wheel with flow controlled 
by a needle valve. Grinding assembly on left side of machine may be used for 
rough or finish grinding. A tilling work table, slotted for protractor angle-guide 
and fitted with easily cleaned sludge pan underneath, is mounted on a IJ in. 
machined shaft. Powered by a ball bearing, jr hp. motor, heavy duty reversant 
type permitting right or left hand grinding, Hammond grinder is furnished 
either as bench or floor model- — -Aviatiok, Augusi, 1941. 

Entirely automatic, the new horizontal Red Ring Gear Shaving Machine is 
just announced by Nalioml Broach & Machine Co.. Detroit, Midi. Used for 
gears up to 36 in. dia„ 2 in. pitch and having face widths up to 36 in,, an 
important feature of this machine is ability to develop the elliptoid tooth form 
so effective in eliminating gear failures and rapid gear wear due to end bearing 
of gear teeth in operation. Action of machine is under control of microflex 
timing units which are in turn controlled by elements on electrical panel board 
in base of machine. Cutter head slide is adjustable for center distances op to 
50 In, and the head itself accommodates cutting tools of 7, 9 and 12 in. in 
diameter.- -Aviation, August. 1941. 

The new synthetic rubber, Ameripol, is proving the most satisfactory material 
yet developed for various forms of gaskets and rings to keep oil or grease 
confined to bearings, it is reported by B. F. Goodrich Co.. .Akron, Ohio. Com- 
pany lias found .Ameripol is best seal material ever used to resist petroleum 
derivatives and that it doesn't swell in gasoline at room temperatures. Even after 
immersion in oil for long periods, Ameripol does not swell materially and retains 
a high degree of flexibility and abrasion resistance. — -Aviation, August. 1941. 
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Sleedard Wal Grinder 


One of the recent development* of The Standard Blecirieal Tool Co., 1919 
\V, 8th St-, Cincinnati, Ohio, is a line of 12 and 14 in. heavy duly wet grinders. 
.Arrangement consists of wet grinding hood with iniegral splash bowl and 
adjustable woidc rest. Equipment on each guard includes a valve for controlling 
flow of water, adjustable nozzle and suitable piping. Bottom of guard trough 
is fitted with hose connection for gravity return of water to tank. A motor 
driven pump with tank is secured to back of pedestal and has capacity of 10 
gal. per min. Both grinder motor and pump motor are operated simultaneously 
through push button safety starter at front of machine. Machine is also available 
as combination wet and dry grinder. — Aviation, August, 1941. 


Headphone cups that take all the pressure of hard rubber away from your ears 
and distribute it over the side of your head, have been designed by Ray W. 
Brown, Manager, .Aviation Dept, at The General Tire & Rubber Co., Akron, 
Ohio. New cups are worn in two ways— in an accordian fold which cushions 
.-igainst the head, or in a fold-back position which gives a soft but firmer contact. 
.Made of tre.Tied latex which will not ch.ife the ears or head even after hours 
of wearing, the new cups provide relief from an annoyance heretofore endured 
by all pilots. — Aviation, August, 1941. 



General Tire 4 Rubber Headphone Cupe 
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• This latest military model by Grumman 
Aircraft Engineering Corporation (Beth- 
page, N. Y.) is being supplied in large 
numbers to the U. S. Navy — a high-per- 
formance single-place plane designed to 
operate with equal facility from land or 
from an aircraft carrier deck. NORMA- 
HOFFMANN PRECISION BEARINGS 
are used in the flight controls and in the 
Kollsman instruments. 

Wrilcjor Iht Catalog. Let oi 


NORMA-HOFFMANN BEARINGS CORP’N., 


Identified with the aircraft industry from 
the earliest days of aviation, NORMA-HOFF- 
MAN PRECISION BEARINGS are today 
used by practically every American builder 
of aircraft and aircraft equipment (includ- 
ing the U. S. Government) — whether for 
military, commercial or private use. There 
is a PRECISION BEARING for every load, 
speed and duty in aviation service, avail- 
able in 108 series and more than 3000 sizes. 

ir engineers work 'Oith you. 


), CONN., U.S.A. • FOUNDED 1911 


PRECISION BALL. ROLLER 


id THRUST BEARINGS 


Control of the air is vital for effective sea>surface action. Combat 
Squadrons of Grumman F4F-3 Fighters, now aboard U. S. Aircraft 
Carriers, provide protective air-defense for ships of the U. S. Fleet 
. . . These fighters incorporate the development and improvement 
resulting from 10 years experience in designing and building ship- 
board aircraft tor the U. S. Navy. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 

BETHPAGE, LONG ISLAND, NEW YORK 





PROPELLERS 

fox the wox£d*a taxgeoi 

The Douglas B-19, largest airplane in the world, adds 
another chapter to America’s traditional leadership 
in long-range bombardment aircraft. Like every 
other 4-engined bomber in U. S. Army service, 
the B-19 is fitted with Hamilton Standard propellers. 

HAMILTON STANDARD PROPELLERS 

EAST HARTFORD, CONNECTICUT 

ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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Bombers Nearly Twice Size of “Fortress” 
Planned for 500-a-month production program 


Woshington (Aviation Bu- ' 
lean) : Long range heavy bomb, 
era nearly twice the si:e of the 
“flying fortreas" type are to be 
included in the new program 
to bring heavy bomhei* produc- 
tion up to SOD a month. In 


iddition to the Boeing B.17 and 
Consolidated B-34, two other 
ships are in the program — 
Boeing’s B‘29 and Consolidated's 
Little is known about 
these planes, which are still in 
the design stage, but they arc 


believed to be in the tO*ton class 
as compared with 2S-2S tons 
or present four-engine equip- 
ment) and jireaumably will be 
powered with the 2,300-2.o00 
hp. engines expected to be avail- 
able next year. 

Although production of these 
two ships is doubtless some time 
away, priorities have already 
been granted for the necessary 


materials, tools, and accessories. 

A third ship of this class 
which is believed to be under 
consideration though it has not 
yet been definitely included in 
the program is the Lockheed 
B-49, a military version of the 
Constellation transport of which 
three are now being built for 
TWA. 

For the present the forty-ton 




We hope this Russian photograph scares the Nazis, but It Isn’t 
likely. Russian planes are a great enigma. 


World’a most powerful bomber 
In the air. Mighty Douglaa 8-19 



of flight tests at Santa Monloa. 
ginea, this battle-wagon of the 

Over 700,^ man-hours were In- 
volved in building the B-19. 


range seems to represent the 
largest siae to be produced in 
quantity. Douglas’ 70-ton B-19 
is now being flight tested, but 
it is a long way from quantity 
production. Studies of the B-19 
aim to learn about tfae aerody- 
namics of big ships and to ex- 
plore its possible uses as a 
troop or tank carrier or as a 
sort of patrol ship analogous 
to the big Navy boats. 

The biggest Navy boat — 
Martin’s 85-ton job— is still 
subject to rigid secrecy. It will 
(Turn lo page 126} 
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BONALOY TuType Wrenches 


T he advantages of providing an open end and 
box wrench in the same tool, both with the 
same size openings are obvious. 

It permits using the end most applicable to the 
job at hand without having to hunt for a different 
type wrench with the proper size opening. 

Drop forged of Bonaloy Steel they are especially 
adapted to aircraft production and service work. 
Handles are long, thin and oval-shaped affording 
extreme leverage and a firm, comfortable grip. They 
are fully chrome plated and have polished heads. 


Openings in the open end are accurately milled 
and placed at SSVs° For efficiency. Box ends have 
accurately broached double hexagon openings with 
heads at 1 5 ° for work with low overhead clearance. 
Openings range from to lVi6 — lengths from 
5" to 21" depending upon the size of the 
open ing. 

They have that feel and balance found only 
in the finest tools. See your jobber or jobber 
salesman or write for latest complete catalog showing 
the full line of Bonney Tools. 


Bonney Forge 6- Tool Works - Allentown, Pa. 

In Canada - Gray-Bonney Tool Co., Ltd., Toronto — Export Office - 38 Pearl St., New York, N. Y. 

STOCKED By LEADING JOBBERS EVERYWHERE 
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MEN ON THE GROUND FOR ONE IN THE AIR 


I N commercial aviation — and aside from the mili- 
tary— there are about ten men engaged in servicing 
and operations to every pilot flying aircraft. Twenty 
thousand people are at work on the ground to keep 
commercial transport planes in the air. Of United 
Air Lines’ 3.400 personnel, for example, only 357 
are members of actual flying crews. 

Another trained army of technicians and 
workers is employed directly in aircraft pro- 
duction— more than 225,000 in March of this 
year. The figure increases daily. Additional 

COMPLETE TECHNICAL 


thousands are engaged, moreover, in supplying 
materials, instruments and tools to the aircraft 

"Today more than ever," states President Wm. A, 
Patterson of United Air Lines, "the man who is trained 
ground job in aviation has a vital role not only 
in maintaining the existing standards of air 
transport, but also in making possible the 
great future development of aviation." 

Technically trained men on the ground 
are essential to America's future in the air. 


AERONAUTICS 



ACAOEMYOF AERONAUTICS. UGuiSli Field, No YMk CASEY JONES SCHOOL OF AERONAUTICS. Newerk.N.J, 



AVIATION MANUFACTURING 


Hillman Trying Regional Labor Agreements 
Shaped on Those of Shipbuilding Industry 


Washington (Avution Bu- 
reau) : Negotiation of regional 
labor stabilization ngreemenU 
in the aircraft industry, pre- 
dicted some months ago, is now 
under way. Objective, as in the 
shipyard agreements where the 
idea was first tried, is to elimii 
ate labor raiding by standardiz- 
ing eonditions and wages 
throughout the industry. The 
aircraft plan goes considerably 
farther, however, in that it is 
designed substantially to raise 
wage levels — very likely i 
the standards prevailing ii 
auto industry. 

The sUbilization agreeit 
which are a rather radical new 
departure in labor lela' 
are the brain-children of Sidney 
Hillman’s labor division of the 
Office of Production Manage 
ment. What they involve ii 
that all the employers in a par 
ticular region and industry si< 

labor and government and— bj 
a process of three-sided bargain 
ing — arrive at a labor relationi 
contract which is supposed t< 
cover all firms in the region. 

This has already been tried 
once — for the shipbuilding in- 
dustry. Using a rather gradua! 
approach, the shipyard agree- 
ment merely established model 
clauses which the participants 
were expected to incorporate 
actual contracts. Wage rai 
were set slightly below the ve . 
highest prevailing in the indus- 
try. The general principle 
ceived a great boost when 
two hold-outs in the West Coast 
region — the Bethlehem yards 
and the San Francisco machin- 
ists— capitulated. 

Encouraged by this suci 
s determined to n 


the ; 


rcraft i 


place it is to be a definite ci 
tract rather than merely 
recommendation for a contract. 
And it will go far beyond simply 
standardizing wages as between 
different plants. The definite 
objective is to raise the wage 
standards up to a level compar- 


dustry- whe 


' S5- and 90-ce 


o in- 


aircraft wages are considerably 
below those in the comparable 
automobile industry. Hillmai 
feels that as long as this con 
dilion obtains there is going ti 


-that in the interests of un- 
iterrupted production the whole 
ump might as well be taken 
t once. It is believed this will 
ivolve an increase of perhaps 
JZ50.000.000 In aviation pay- 
rolls. 

Though Hillman’s office does 
admit it, it seems probable 


that L 


versal i 


of 

s likely 


Until re 


S.J.I 

j most employers 
ndustry were decidedly 
cool to the plan. They have 
been subjected however to great 
pressure from Hillman, who is 
prepared to use ail his powers 
as associate director of 0PM 
to put through his plan. Most 
now consider some such arrange- 
ment as inevitable. 

Paradoxically, most remsin- 
the sche 


>mos froi 


. The 


iplicated 1. 
number of unions, with over- 
lapping jurisdictions, which are 
seeking to organize aircraft 
These include the AFL machin- 
ists (operating on an industrial 
basis) snd patternmakers, the 
CIO auto workers, and the in- 
dependent aircraft weldors. The 
AFL has endorsed the stabiliza- 
tion plan, but the CIO is cool 
to it, 

Curtiss Propeller’s 
New Indiana Plant 

Production has begun in Cur- 
tiss-Wright’s fourth plant at 
Indianapolis, Ind., where the 
400,000 sq, ft, former M 
factory is being devol 
Curtiss electric propellci 
total area of about 1.000,000 
sq. ft. is now producing p 
pellers for the National Defei 
according to Robert L. Eai 
vice pre.sident of the corporal 
and general manager of its p 


peller . 

New Indiana 


installed and sufficient machine 

of production on June 30tb. 
Plant is manufacturing hubs, 
hub nuts, blade gears, adapter 
plates, brush housings and caps 
and a number of other small 
parts for the completed propeller 
as well ’ ' ' " 


opellers m: 
r plants. 


t Curtiss 
e in the 


MAC’S Moffett Field Lab 

Work is being rushed on the 
Ames Laboratory of the No- 
tional Advisory CommitUe for 
Aeronautics, at Moffett Field, 
Calif. Costing $10,000,000 to 
build, the laboratory already has 
170 employees at work, a figure 
to be expanded rapidly in the 
next few months. One of the 
new wind tunnels under con- 
struction will generate speeds 
of 600 m.p.h. 

Douglas Dive Bomber 

Douglas is now in quantity 
production In its El Segundo 
plant on the A-24 dive bomber, 
which is an Army version of the 
well known Navy Douglas 
SBD-3 dive bomber. Increased 
emphasis on dive bombing Is 
reported scheduled for the Army 
Air Corps, with one complete 
Air Force combat command 
group to be equipped with the 
new A-24 bombers now being 
delivered. Load carrying capac 
ity, performance and avmamen 
of th' ■ ‘ 


h plane in si 


Douglas deliveries of 
airplanes in June were .... 
cent ahead of May, compared 
with a national gain of but 10 
percent. This is particularly 
gratifying because Douglas pi 
' only oombat type planes 

A-20-A, 


vely he . 

• ••Havoc", c 



Special 2S Silvaire 

Weighing 1310 lb. gross 
eight, the new Luscombe Silv- 
re, Model 8D-1. designed es- 
. icially for the CPTP, has a 
cruising range of 500 miles, a 
considerable increase over the 
previous range of about 350 

•ed by a 75 hp. dual igni- 
tion Continental injector engine, 
model has two 12-gal. 
:s in the wings. Special 
provision is made for the in- 
stallation of two-way radio and 
full blind fiying intrumenta. Be- 
se of its economical opera- 
1, high useful load of 600 
lb,, and long range, the new 
lire should be of special in- 
t to operators engaged in 

CPTP secondary course. 

More Alcoa Expansions 

The Vernon works of Alumi- 
num Company of America in 
Los Angeles, Calif., has just 
completed new buildings to 
house additional fabricating 
facilities, an expansion of 455 
percent since Germany over- 
ran Poland in the fall of 1939. 
New facilities include an extru- 
sion works and a rivet plant, as 
well as additions and better- 
ments to the existing aluminum 
foundry and forge plant. 

also a fairly new plant, has in- 
creased floor space from 287,060 
•' 1,471,000 


I. ft., a 


.f 413 


per- 




il, which V 
by October this year. 

Expansions and improvement-s 
at Los Angeles and Lafayette 
ai-e part of company's self- 
financed $200,000,000 expansion 
program undertaken to supply 
defend industries with alumi- 


Sperry's New Plant 

With Army, Navy and Civil 
Officials participating, ground 
was broken on July 8, at the 
site of the Lakeville, Long 
Island plant of the Sperry Gyro- 
scope Company. 

The plant will include 1,350,- 
000 sq.ft, of fioor space, placing 
26 acres under one roof, The 
factory building will be one 
story, 1440 ft. by 640 ft. and. 
In addition, there will be u 

ing. About 7000 new employ- 
ees will build aeronautical and 





. . . because its thread faces 
are held in pressure-contact 


W HEN an Elastic Stop Nut is applied, the 
end of the bolt presses against the iiber 
locking collar which is built into the head 
of the nut. This forces the nut outward and 
takes up the play between the threads of nut 
and bolt . . . establishing a metal-to-metal 
pressiue*contact. 

As the nut is wrenched onto the bolt, a 
thread is impressed into the bone-hard but 
resilient fiber. The continued resistance of 
the fiber maintains and increases the pres- 
sure-contact between the threads, with the 
result that thread play becomes impossible. 

The collar, being resilient, absorbs both 
’ribration and shock. It never releases its 
hold . . . that is why Elastic Stop Nuts 
remain tight under all flying conditions. 


Used on all American military and transport 
planes, and on the maiorify of foreign planes. 







AVIATION ABROAD 


Canadian Aviatian News 

ty Jamei Monfd^nes 
Troni'Ccaada Alrllnai, the pub- 
licly-owned crangcontinent&l air 
service, is now flying 20,000 
miles daily in scheduled serv- 
ices. At the end of 1939 the na- 
tional air service had a daily 
mileage of 7,044 and at the close 
of 1940 the average had jumped 
to 1S,144. The daily schedules 
now include two from Halifax 
to Vancouver each way, three 
each way between Toronto and 
New York, Toronto and Wind- 
sor (Detroit), and five each 
way between Toronto, Ottawa 
and Uontreal. On the service 
to Halifax, blackout curtains 
are drawn across all windows 
from 20 miles outside the city 
to the airport, as Halifax is a 
restricted area. Toronto is now 
the busiest commercial airport 
in Canada, with in addition to 
Trans-Canada Airlines service, 
new BufTalo-Toronto and serv-, 
ices from the northland coming 
into Malton Airport, Toronto. 
The runways at Malton Airport 
are to be enlarged to make them 
nearly a mile long in all direc- 

Trans-Canada Airlines has 
started its own air express 
service on all its routes, with 
ground connections in Canada 
through the Cauadian National 
Railways express department, 
and in the United States with 
the Air Division of the Railway 


Rxpreas Agency. Four girls are 
being trained at Winnipeg to 
become passenger agents for 
TCA, as many of its male pas- 
senger agents have been called 
up for military service. 

A S25.000.000 contract has been 
placed with National Steel Car, 
Ltd., for the construction of 
Martin B2d Bombers at 
Malton (Toronto) plant of the 
company, according to an an- 
nouncement of the Department 
of Munitions and Supply, Ot- 
tawa. The contract cost excludes 
engines, propellers and instru- 

to when deliveries will start. 

Four comnorclol flyisg ichools 

and four former flying clubs op* 
erating as instructor training 
schools for the Royal Canadian 
Air Force since August 1940, 
were closed July 31, 1941, after 
turning out in the year about 
340 instructors for Royal Can- 
adian Air Force elementary fly- 
ing schools. Instructors handled 
at these 8 private flying schools 
had at least 50 hours flying ex- 
perience before starting their 
course which covered another 
160 hours. Following an exam- 
ination they received another 30 
hours at a Central Flying School 
at Trenton, Ontario, before be- 
ing posted as instructors 
elementary flying schools. The 
3 schools were started to n 
an emergency in training 
struotors. 



Priacc George Blbosco, one of the "grand old men" of avia- 
tion died "suddenly" last month in Bucharest, according to 
reports received here. President of the Federation Aeronau- 
tique Internationale for the past eleven years. Prince 
Bibesco was 61, a one time pupil of Louis Bleriot, French 
pioneer aviator and airplane builder, and a man with an 
all encompassing interest in aviatian and a far seeing vision 
into the horrors, and world wide benefits, of the airplane. 

More important though ia the story which may attain 
prominence now that the head of the F.A.l, has passed on, 
a story which came up about four months ago, set off by a 
heated argument between America’s N.A.A., local repre- 
sentative of the P.A.I., and the German Aero Club in 
Berlin. With the invasion of Paris the offices and records of 
the F.A.l. were sealed and presumably taken back to Berlin 
— this action cannot be underestimated in its import and 
far-reaching effects. These records contain the most accur- 
ate and complete story of aviation, its successes and failures 
that is available at the present time in one file. The F.A.L 
was the final judge about all aeronautical records of the 
39 or 40 nations connected with it and comprising its mem- 
bership, each country appointing the national aeronautical 
organisation, and the absolute control of such decisions by 
Nasi judges would not be without its repercussions and 
probably general falsifications and favoritism towards 
Axis records. The N.A.A.'s counter action, which has luckily 
had success, was a request that the member organisations 
send all official records to Washington, where they would 
be safe from partial influence until such a time that the 
F.A.L could once again be set up as an independent keeper 
and unprejudiced judge of vital aviation statistics. 

The Atlastic premlits to become one of the most crossed 
oceans in the world when all the plans settle down to actual 
operations and the various American and English airlines, 
both commercial, military and diplomatic, start running on 
the schedules and frequency predicted. Juan Trippe, during 
address to the Royal Aeronautical Society in London, 
increase of Pan American's Atlantic trips 
.... — .j .u 1_ ^ j2 hour crossing by 


announced 

from three to four and then ..... 

super landclippers scheduled for 1942. In addition 
regular flights to Lisbon now in operation, England 


the 


operate a service for diplomats, ferry pilots and diplomatic 
mdl to Canada: America reportedly is already operating a 
militery serrice to a secret airport in England; a second 
British service will he operated with the Boeing Clippers 
recently obtained ia this country, to Baltimore, probably 
only once a month with plane overhaul as its main purpose, 
and the base now available in Iceland will make landplane 
flights to Scotland possible with the equipment now immedi- 
ately available, or being requisitioned by the government 
from airlines in this country. All in all, the large flying 
boat seems to be losing out in all these actual and proposed 
operations. The development of the Douglas B-19, the 
failureless trips now being made by British craft, both 
large and small, across the big pond, cannot fail to leave 
the impression with the general public that, barring monster 
boats, the landplane is definitely in the ascendency for both 
over-water and over-land operations. 

for the flrit time since the wor began a general cancellation 
of all German Lufthansa services for all commercial traffic 
was ordered last June 23rd.; the reasons were not an- 
nounced and only the Zurich-Munich service was opened 
on July 2nd, with the prospect of resumption on the Berlin- 
Copenhagen-Stockholm service later last month. Most obvi- 
ous explanation of this action is the fact that both pilots 
and planes were urgently needed for ferrying operations 
on the 2500 mile Eastern battlefront, while only services 
to vital neutral countries were established as soon as 
possible. In fact, reports from Sweden state that the Stock- 
holm-Berlin line was being flown only by A.B.A.’s DC-3a. 
with airplane loads running from 94 percent to 100 percent 
of capacity. 


AVIXTIOH, 



The phalographe show three views 
snapped a' Mopping places daring the 
winKrentise of Pali Loie'i /mrty. .Many 

including mnn v strihing ricus. 


6,000 MILE JAUNT 
ON EDO FLOATS 


January 19. 1941, Bob (Inter City Avialion) Love, 
his wile Nancy, and five companions emborked on a 
leisurely winter's seaplane cruise via the "molor boat 
route" to soulhern seas. In tim-e Ranger Fairchilds, Edo- 
equipped, the congenial party of seven left Boston and 
headed for Miami. Thence the little flotilla proceeded by 
easy stages to its destination near the Island of Tortola, 
British Virgin Islands. 

On the return, with the exception of a side trip to 
Spanish Cay via Great Abaco Island, the .same route was 
followed with minor variations. The slopping places are 
indicated on the map, which also shows locations of many 
additional coastal bases evailable to seaplanes (marked X). 


The total flying distance logged on ihc trip, including 
considerable miscellaneous living, was close to 6, (KX) miles. 
Except for about 70 hours' flying time, all .ships were in 
the water until their return to Boston one month from 


the start of the lri|i. 

Notes from Btth's hg: "Floats required absolutely n 


attention during entire period— not even a temporary 
patch .. . no leakage . . . landings and lake-olTs made under 
every conceivable condition — some in pretty cluttered 
waters— some in long swells as deep as eight feet," 

'The story of this cruise provides another inli'resling 
example of w hat many owners have learned . . . whatever 
ship you fly— if you’re flying for pure pleasure— equip 
your ship with Eiln's and fly the waterways. 


EDO AIRCRAFT CORPORATION, 402 SECOND STREET, COLLEGE POINT, L. I., N. Y. 
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READING BATTERIES 


Sccady increase in demand for reading aero batteries 
gives indication of the marked preference by the Indus- 
try for dependable, efficient and light weight Batteries. 
READING'S especially designed "AERO " batteries are the 
result of years of constant research and designing, to pro- 
duce the best battery possible for the Aircraft Industry. 


Bring your battery problems to — 

READING BATTERIES, INC 

READING, PENNSYLVANIA • CABLE ADDRESS: "REBAT' 


OPERATORS CORNER 


Seaplane Railway at 
Bosten Airport 


sched wheeled "i 


grounds on the dolly. Fr 
here the cradle, dolly and pli 
are hauled to the upper posit 

sequently the plane, on 


1 plane front the t 
short time only, possihly 
nine the floats, the dt" 
ref|uired- The cradle 



installed a "seaplane railway”, 
with tracks and a carriage sup- 
porting a flat deck, farming a 
movable ramp. 

This seaplane railway system 
consists of a cradle, 2E by 26 
ft which runs on a pair of 
tracks so that the cradle may be 

the water. The design is such 
that the platform on the top of 
the cradle is horizontal and at 
Held level when in the upper- 
most position, while it main- 
tains a slope of 1 to 6 when in 
the water at any stage of tide. 
The cradle is operated by an 
electric hauling machine at a 
speed of 76 ft. per minute. 

To take a seaplane from the 


doily is locked o: 


ground on the platfo] 
the cradle and plane are quickly 
hauled to the upper position, 
with the platform horizontal at 
field level and the plane readily 
accessible. 

This seaplane railway, de- 
signed by Crandall Dry Dock 
Engineers, Inc., Cambridge, 
Mass., is an adaptation of the 
larger yacht railways and rail- 
way dry docks which they de- 
sign up to capacities of 6000 
tons and more. The installation 
was made for the Park Depart- 
ment, City of Boston, William 
T. Long, Commissioner, and 
John J, Murphy, chief engineer. 


All-Dixie Air Show 

The Third Annual All-Dixie 
Air Show, held on July 26 and 
27 at Chattanooga was the best 
attended of the series. National 
Airplane Trading Day was held 
on Saturday and scores of planes 
changed hands. Most of the 
national manufacturers of light 
planes were present with late 
models. 

Saturday night Zack Mosley 
was master of ceremonies at 
the Aviation Ball which was 
preceded by the Chattanooga 
Flyers Club cocktail party. On 
Sunday thousands of guests at- 


tended the air show, where there 
was a complete line of acrobatic 
maneuvers and parachute jump- 
ing. Carl Gibson was air show 


Aviation breakfa.sts, one of 
the midwest’s fastest growing 
sportsmen pilot attractions, 
added to their already wide 
Kansas popularity June 22 when 
the Salina Junior Chamber of 
Commerce championed its sec- 
ond annual Breakfast Flight. 

Out in the country where 
everybody's south forty makes 


mighty handy emergency fiel 


pilots and friends as guest 
Sslina Jaycees entertainc 
breakfast in the downtown 
sonic temple. Both civil 
military aviation had 
innings. Featured speaker of 
the program was Capt. Pei 
B. Griffith, U. S. army i 
corps adjutant of Marsh 
Field, Fort Riley. 

Capt ■ ' 


e of n 


r 225 t 


people and guests on a quick 
trip through the army air 
cadet training progi'am 

iplimented the private flying 
temity. "You are doing 
fine job in civilian avii ' 


onsiden 


highly important”, he congratu- 
lated Kansas flyers. Then turn- 
ing to military flying he quoted 
a high Washington official "We 
are building an air force. We 
will have an air force and it 
will be ready when the time 

Contrasted with Capt. Grif- 
fith’s report on modern flight 
training was a brief address by 
Ed Morgenstern, mayor of 
Salina and a World War pilot 
vor Morgenstern reminisced 
t only 24 years ago they 
e turning "experienced” 
itary pilots out after eight 
hours in the air and with eleven 
hours were learning the art of 
•robaties. 

Civilian flying was repre- 
sented by J. H. Wilcox, of 
Anthony, As president of the 
Kansas State Aviation Associa- 
tion Mr. Wilcox pointed to the 
progress of that organization in 
uniting at least 14 diversified 
autical groups into one 
lization in only two years 
Telling of the associa- 
work he described the 


arty a 


city a 


s in 


board meeting following 
the breakfast, plans for a huge 
three or four day air tour were 
made. The flight odyasey is ex- 
pected to draw scores of planes 
I a series of hops covering the 

Following brief appearances 
by Ed. L, Taylor, president of 
the Oklahoma City, Okla., Avia- 
club; Jaycee representatives 
from Kansas City, Mo., and 
prominent speakers: Cubs, 
Taylorcrafts, Luscombes, Culver 
Cadets, Rearwins, Aeroncas, 

other assorted iightplanes took 


Veteran Pilot 
Airport Manager 

Ben M. Towle, 31, a pilot with 

as a flight instructor, has been 
named manager of the Fond du 
Lac, Wisconsin, airport. It was 
also announced that the east— 
and — west runway at the airport 
will be extended 300 feet, for a 
total length of 2,000 feet. 

Academic Tests fnr 
Flying Cadets 


any e 


t who 


had not completed two years o 
college had to paas examina- 
in the subjects covered in 
years of college. This ex- 
amination was required of all 
who hod not completed two 
ull years of college. No allow- 
ince was made for subjects they 
night have studied in a period 
loss than two yeaia. Under 
the new regulations applicants 
appointment as Flying 
Cadets will receive credit for 
subjects which they have com- 
1 successfully in college, 
regardless of the length of Ume 


regula- 


According to the new 
ons the educational examina- 
Dn will consist of five required 
ibjects and two optional sub- 
jecte. The required subjects 
will be English composition and 
grammar, arithmetic, algebra 
' include quadratics, plane 
geometry and plane trigonom- 
. The two optional subjects 
be selected by the applicant 
1 among the following: U. S. 
history, general history, elemen- 
tary physics, inorganic chem- 
istry, any modern language ex- 
cept English. 

Applicants who show success- 
ful college completion of subjects 
may be excused from examina- 
tion in such subjects and given 
edits for a grade of 80 per- 
nt in each subject. 

The applicant wilt be required 
produce an official document 
om the college or university 
he attended showing that he 
ipicted the subject as claimed 
I showing also the grade at- 
tained. Such documents will be 
ed by the examining board 




and that 
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Recent Books 

Aircraft Ekcises of the World. By 
Paul H. iyilkinson, 256 pages, 123 
illustrations. 6 by 9 in. Published by 
Paul H. Wilkinson, New York, New 
York. 1941 Edition. $7.50. 

Aircraft Engines of the World is a 
reference book devoted exclusively to 
up-to-date power plants. Only engines 
now considered active or under devel- 
opment are included. Those that are 
obsolete or no longer being manufac- 
tured are omitted. 

The introduction of the book de- 
scribes trends of aircraft engine devel- 
opment in various countries, including 
Japan and U.S.S.R. The main section 
contains photographs and complete data 
of 117 basic engines arranged alphabeti- 
cally under country of origin. An al- 
phabetical index is included at the end 
of the book. 

All of the basic engines in the main 
section are treated in the same manner. 
Each engine has a full-page photograph 
on a left-hand page and complete stand- 
ardized data on the right-hand page 
facing iL Condensed data of 340 varia- 
tions of the basic engines are included. 
English and metric systems of measure- 
ment are used for the reader's con- 
venience. 

Military engines in production in the 
U. S. include the Allison V-I7I0 E and 
F models, the Pratt & Whitney R-2800, 
and the Wright Cyclone 18 (Duplex). 
Foreign engines also described in com- 
plete detail include the British Rolls- 
Royce Kestrel XXX, Peregrine I and 
If, and Merlin; the German Hirth HM 
51S, Junkers Jumo 207 and Mercedes- 
Benz DB 601 ; the Italian C.N.A. D-4, 
Isotta Fraschini Beta and Asso L180: 
and the Japanese Mitsubishi Kinsei 14- 
cvlinder radial. 

Careful perusal reveals that the in- 
formation contained in the book is un- 
usually complete. It should prove of 
great value to all those interested in 
up-to-date power plants. 

The Aircraft Yeas Book for 1941. 
Edited by Hoxmrd Mingos. and pub- 
lished by the Aeronautical Chamber of 
Commerce of America, Inc., New York 
N- Y. 608 pages, $5.00. 

As is to be expected, military avia- 
tion takes precedence over civil in cur- 
rent interest, and the first four chapters 
of the new Year Book are accordingly 
devoted to aircraft activities, produc- 
tion and forces as related to the war. 

Opening with a short chapter on the 
war situation, there follows an account 
of the growth of American aircraft pro- 
duction — the scope of the production 
program, plant expansions, and outlook 


as to supply of warplanes. A descrip- 
tion of the problems and difficulties 
which were encountered by the .Armv 
and Navy air services is also covered, 
and these opening chapters give a clear, 
concise view of the by no means small 
achievements accomplished by both the 
industry and the air services in their 
mutual cooperation toward a common 
objective. 

For those who would like to get away 
from the war and all its works, a chap- 
ter on the airlines of the United States 
should prove of great interest. Some 
engaging information is given on the 
record development of traffic in the air 
transport system, and additional pleas- 
ure may be derived by some in reading 
astronomical figures which for once are 
not preceded by the dollar sign. This 
chapter is accompanied by a helpful 
map made by the CAA of the Federal 
Airways System. Graplis also illus- 
trate the six year progress of .tir trans- 
port, and the growth of air express 
is treated briefly. Headed by Pan 
American Airways, each of the large 
airlines, their operations and statistics, 
is reviewed. 

A large part of the book is taken 
over by sections on the aircraft and 
the aircraft engine manufacturers, with 
numerous three-views of airplanes and 
drawings of engines now in production. 
Specifications of both aircraft and en- 
gines appear in convenient tables and 
arc followed by a directory of manu- 
facturers. 

In its twenty-third annual edition, the 
Year Book presents many interesting 
and valuable facts which give a good 
over-all picture of what is going on in 


Plastics In Industry, hy "Plasius." 
Published by Chemical Publishing Co., 
Inc., Brooklyn, N. Y. 241 pages, $5.00. 

"What is the plastics industry and 
what are the materials it deals with?” 

The answer to that question, given in 
this volume, will clear up considerahlc 
misunderstanding in the minds of the 
general public, and even of the technic- 
ally trained. 

Opening with definitions and descrip- 
tions of the several kinds of thermo- 
plastics and thermo-setting resins, the 
bulk of the book is devoted to industrial 
applications of the material. Of special 
interest to aeronautical readers will be 
the chapter on aircraft construction. 

Because of the youth of the plastics 
industry, specifications for plastics are 
largely lacking, and consequently the 
aircraft designer is often led through 
lack of knowledge to specify one kind 
of material when another would serve 
the purpose far better. This book will 
be valuable, then, not only for present- 
ing a picture of what plastics can do, 
but also what it cannot, announcement 


of which will counteract Co some extent 
the strong doses of sensationalism that 
have been administered to the public. 

Famous American Flyers, fry Chelsea 
Fraser, 352 pp. with index, $2.50. Pub- 
lished by Thomas Y. Crowell Co., New 
York. 

"Pilots Are People" was the tide of 
an editorial In Aviation, December, 
1935. Chelsea Fraser proceeds with 
this characterization in his book of 
famous American flyers. His biography 
of the Wright Brothers, Glenn Curtiss. 
Eddie Rickenbacker, Albert Read, John 
Rodgers, Richard Byrd, Charles Lind- 
bergh, Amelia Eaihart, Frank Hawks, 
Wiley Post, Edwin Musick, Howard 
Hughes and Douglas Corrigan shows 
these notables as human, gives a good 
picture of their background and early 
strivings, details their achievements, and 
adds factual data as to the places they 
later filled. Simply and interestingly 
told, the book will find a spot on library 
shelve, and the sketches are very useful 
for reference. Although in his fore- 
word the author states that these avia- 
tors are by no means all Che American 
flyers deserving of inclusion, we were 
sorry not find Clarence Chamberlin, 
Lincoln Ellsworth, Ruth Nichols, and 
Frank Luke, Jr., among them. 

First Blood For the RA.F,, by Charles 
Gardner, 272 pp., $2.50. Published by 
David McKay Co., Philadelphia, Pa. 

Although the blurb says that “This Is 
the untold story for which the whole 
world has been waiting,” Noel Monks’ 
"Squadrons Up” (Aviation, March, 
1941) covers about the same operations 
of the Advanced Air Striking Force of 
the R.A.F. in France before and during 
the Battle of Dunkirk. The story of 
courage against heavy odds bears repe- 
tition, but the interesting points of the 
book are the comments of the author, 
a reporter for the British Broadcasting 
Co., the result of his observations and 
his close contact with pilots. He says 
that when an engine was blown up 
"glycol fumes were all over the place. 
The general view was that the glycol 

Gardner is frankly critical of the 
leaflet raids, the censorship, the absence 
of coordination between French and 
British anti-aircraft units, the lack of 
equipment, and stales that "Quite a 
number of correspondents, myself in- 
cluded, had written pieces before tlie 
war stressing the need for long range 
fighters of the Messerschmitt 110 class, 
but we were officially told 'not to worry’. 
... I wonder what difference 10 or 15 
squadrons of good long range British 
fighters would have made to the Nor- 
wegian story.” 
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A YEAR AGO WE MADE THIS SUGGESTION 


One year ago, we — with all of aviation — faced an im- 
patient and not-too-wcll-informed America, — an America 
that little realized that the cement poured into founda- 
tion forms was as vitally important as the driving of a 
Iasi rivet into a swift pursuit. We suggested "Walcli 
Northrop" in the belief that the unfolding of the story 
and progress of this organization would assist, in at least 
a small measure, in bringing about a clearer understand- 
ing of tlic fact that aviation progress cannot be measured 
in plane proiluelion alone. 

To dale, Northrop production has been a compara- 
tively small contribution to the Air Forces of the Democ- 


racies. hut. Northrop progress may lie credited as an al- 
most imjiossiblc-to-duplicate asset. Today, a plant of half 
a million srpiarc feel houses one of the nation’s most ef- 
fective airplane engineering and manufacturing organi- 
zatious. The |>lans are coiii|ileled, the dies cast, the tem- 
plates made, the jigs built, the men trained — and North- 
ro]> is moving forward rjuicklv to add $15,000,000 wortli 
of air]>laiies, within the next 18 inonlhs, to .America’s 
amazingly rapid rise of plane proiluelion. 

This swift rise of Norlliro[i is ty]>ical of the industry. 
In fact,”Wateh Northrop" is the title of but one cliapler 
in llic great story of AiUuion-In-Action in a democracy! 
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FOR NATIONAL DEFENSE AT CLEVELAND PNEUMATIC 


E ndlessly they roll along the assembly 
line — Aerol Shock Absorbing Struts for 
nearly every type and make o{ plane — for 
Bell, Boeing, Brewster. Consolidated. Curtiss- 
Wright, Douglas. Grumman, Lockheed, Martin, 
NAF, North American, Northrop, Republic, 
Spartan, Stearman, Stinson, Vega, Vought- 
Sikorsky, Vultee and others. 

These ore the famous Aerol Struts which elimi- 
nate Jolts and strains oi landing, take-offs and 
taxiing — protecting man, plane and motor 


against landing shocks — the struts that are 
playing a vital port in the national defense. 
Built as only the highest skill of men — ma- 
chinists. tool makers, and other technically 
trained help — and the best in materials build. 

Now with production three times that of a year 
ago and a preponderance in the construction 
of struts for heavy bombing equipment we are 
ready to handle increased strut requirements. 


★ ★ ★ ★ ★ 



THE CLEVELAND PNEUMATIC TOOL CO. 


3734i.„78,hS,. ’%wUMn CLEVtLAND, OHIO, U.S.A. 





FLYING WORK-HORSE! 

Fairchild PT*19 Trainers arc now logging 1,411 hours a 
day! Hour after hour, day after day, that fleet of planes 
takes the roughest of student landings, the strain of aero- 
batics. They work in dust and mud. Some have been adapted 
to instrument and night flying. 

Wherever they are. in last winter’s zero temperatures 
with the Norwegians in Canada, in this summer's hot sun 
of llie Texas plains, these “flying work-horses'' turn in a 
1.411-hour day, every day. 

Fairchild design and Fairchild construction are once 
again producing a record in performance and service. 

FAIRCHILD AIRCRAFT 
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1411 HOURS PER DAY 



Ranger engine.- in active service at a score of Army and 
other training fieiiU are now logging an average of 1.411 
hour- every day in the week, every week in the year! 

Air. under controlled pressure, ellectively cools the 
6 in-line cylinder- of the 175 horsepower Ranger en- 
gine in the PT-19 Fairchild Trainer. 

Despite the hard pounding of training service, de- 
.spite the varying climatic conditions from Canada to 
the Gulf. Ranger has proved its thorough cflicieliey in 
this mass test. 

One .-chool. operating 191 Rangers, reports an aver- 



RANGER 

AIRCRAFT ENGINES 

FARMINGDALE. LONG I S L -A N D. NEW YORK 
OlV. OF FAIRCHILD ENGINE & AIRPLANE CORP. 
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vtous years' earnings inusl be adjusicil 
and the basis may thus be established 
bar demanding retroactive restitutions 
of alleged overpayments of mail com- 
pensation. 

If invoked in the case of American, 
it is difficult to see how the CAB can 
avoid instituting investigations of the 
other air lines in an attempt to recover 
overpayments of previous years. As 
previously indicated, the air lines are 
hardly in a position to make any re- 

The examiner also recommends tha' 
on and after Jan. 1, 1941, a “system" 
rate of 9.5 cents per scheduled plane 
mile flown for the first 2,250,000 miles 
per month flown be established for 
American. This rate is the lowest ever 
proposed for any air line. Moreover, 
this represents the first lime a rate has 
been predicated on a system basis rather 
lhan on individual routes. 

If upheld by the Board, the rate indi- 
cated for American would be far below 
the rate of mail compensation for the 
other transcontinental air lines. United 
receives compensation ranging from 
17,5 cents to 37 cents per plane mile 
as the base rate of mail pay for its 
various routes. TWA, in September, 

1940, received awards ranging from a 
base rate of 22 cents to 42 cents per 
plane mile for its separate routes. 

Obviously, Examiner Law’s recom- 
mended mail rales for American, if sus- 
tained by the Board, will create many 
disparities in the air mail rate structure 
of the transcontinental lines and further 
adjustments would appear to be in order. 

The air carriers have had ample 
opportunity to anticipate lower mail 
pay. Throughout its decisions and in its 
annual reports, the C-AA and CAB have 
reiterated their belief that, as the objec- 
tive of the air lines in obtaining an eco- 
nomically sound and stable condition is 
approached, “. . . there will be an ac- 
companying reduction of the dependence 
of air carriers upon air mail revenue and 
a progressive decrease in government 
aid to the carriers in the form of air- 
mail compensation." 

The whole subject of rate-making is 
of prime importance and recent events 
would indicate that a permanent plan 
may be in the offing. In the Continental 
Air Line rate decision, issued May 15, 

1941, the CAB not only established 
certain rates for this carrier, but also 
advanced two possible methods of rate- 
making which may set the future pattern 
in the industry. One of these proposals, 
if adopted, would virtually assure profit- 


able operations to the air lines. Until 
these plans are further developed, it 
would appear premature to discuss Iliem 

Yet to be investigated by the C.AB on 
its own motion are the air mail rates 
of Eastern, Chicago 3: Soutliern and 

Delta- 

While mail compensation is becom- 
ing less important to rite industry, tlie 
air lines unuld all report substantial 
losses without such assistance. Mail pay 
provides that margin whicli permits the 
industry to carry through to net in- 
creased revenues resulting from im- 
proved passenger traffic. Table I shows 
the relationship between mail revenues 
and net income for all of the domestic 
air lines. Mail revenues in relation to 


— Calendar Year — 1940 — 


% 0/ Mai! 
Rnemies 
lo Talal 

' Rneuttei 


.Wail 

Eastern JUthl.DOO 
American 3.9I3.00Q 
Penn- 

Central 585.0UO 
United 3.881.000 
TWA 3.158,000 
Branif! 830,000 
Delta 410,500 

Chi & 

Southern 4U3.0U0 
Northwest 1 .770,000 
Western Air 808,000 
Northeast 248.300 
National 275.300 

Continent 585,200 
Continental 435,500 
Inland 359,500 


$1,-575,000 17.4% 
1.859,000 1&9 

106.000 20.3 

775.000 24.0 
d232,000 273 

75.000 32.3 
430,700 38.8 

30.000 41.4 

296.000 48.6 

140.000 49.1 
48.800 50.4 
44.400 53.1 

(WjO.OOO 66.9 
15,200 68.5 
14,300 72.2 


total revenues range from a low of 
17.4 percent for Eastern to a high of 
72.2 percent for Inland. This table also 
indicates that the smaller lines may con- 
tinue to require considerable support in 
the form of mail compensation in order 
to maintain satisfactory operations. 

Nevertheless, the fact remains that 
the industry as a whole has been receiv- 
ing less for carrying the mail than it 
ever did. Reduced to a pound-mile basis 
the air lines received ,95 mills per 
pound-mile during 1940 as contrasted 
lo 1.79 mills for 1934. 

The diversion of planes to the British 
in addition to restricting operations of 
the air lines, is another example of cross 
purposes in government policy. The 
commercial air lines are virtually a 
necessity in maintaining contact with 
the many and ever-changing ramifica- 
tions of our rearmament program. Our 
defense effort may be impeded by the 
lack of adequate air line facilities. More- 


over, tile Post Office and the CAB have 
constantly admonished the air lines to 
build up their passenger loads. With the 
major lines currently showing the high- 
est load factors in their history, it ap- 
pears fairly certain that many regular 
and would-be-passengers are being 
turned away. Were not so many planes 
diverted to the British and others, the 
air carriers could perform a more con- 
structive job in the interests of national 
defense as well as developing the good 
will of their public. 

The air transport industry can face 
the future with an assurance of long- 
term revenue expansion. New and 
broader markets in passenger, mail and 
express operations appear certain. Many 
of the prognostications currently ad- 
vanced, however, are nothing but tre- 
mendous build-ups for a terrific let- 
down, Moreover, tlie expansion of the 
industry may take a far different pattern 
tlian is generally realized. 

During aviation's first big boom — in 
the late 20’s — all sorts of predictions 
were also advanced. For example, in 
1929, Anthony Fokker stated that in 
live years the aircraft industry would 
be producing 150,000 planes a year. 
More than 10 years have elapsed and 
the industry is now straining to turn out 
,50,000 planes a year. Were it not for 
a war, even this production rale would 
have been far distant. 

Extensive feeder lines are glibly ex- 
tended over the entire countryside. 
However, before any new air lines can 
be started, the CAB must authorize such 
service. Before any certificates of con- 
venience and necessity will be issued to 
tliese so-called feeder routes, it is likely 
the CAB may have to reverse its pres- 
ent position in order to justify the higli 
government e.xpense attendant with the 
inauguration of service over these 
routes. An examination of Table I 
shows the government contribution to- 
ward the support of existing feeder 
lines. There are numerous CAB deci- 
sions which have denied extensions of 
existing lines to cities with low density 
of population because the cost to the 
government was difficult to justify. Per- 
haps a new act of Congress would “di- 
rect” the CAB to find otherwise. 

Commercial aviation has a great po- 
tential. The realization of its future 
markets, however, may take much 
longer ilian is popularly supposed. 


BarroD's Stock Averoaea 


.dircrafl 

July 3. 1941 37.00 
June 27. 1941 36.98 
June 20, 1941 35.75 
lune 13. 1941 36.18 
July 5, 1940 33.00 


Transport Slacks 
18.56 71 

19.47 71 

19.38 71 

19.53 70 

28,03 71 
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Airports 

{Continued from page SS) 


would jusi about meet the present re- 
quirements for student training fields. 
Clear approaches were further defined 
to mean a gliding ratio of 7 to 1 over 
all obstructions. 

Up to this time about the only paving 
wa» possibly a hangar floor and a 
•.mail apron in front of the doors. Turf 
was the acceptable surface. With the 
advent of heavier planes it was found 
more difficult to maintain schedules in 
wet weather. To improve this condi- 
tion more elaborate drainage systems 
were designed and laid under the entire 
landing area, an expensive procedure 
tiiat did not always work. 

However, pilots still preferred turf. 
It offered some resiliency on landing, 
provided a grip for the tail skid thereby 
acting as a brake, and there being no 
definite lanes to follow, take-offs and 
landings could be made in any desired 
direction. 

When a few airports boasted sur- 
faced runways, the question on width 
was an item of consideration. To ar- 
rive at something of a conclusion, 
questionnaires were distributed through- 
out the industry, The results were 
amazing, suggesting everything be- 
tween 50 and 1000 feet. The latter 
was thought advisable for formation 
flying in military service. 

Aviation was moving forward slowly 
hut steadily when suddenly it claimed 
the attention of the entire nation. The 
first non-stop flight between hemispheres 
had been made. The airplane was 
acclaimed the coming vehicle of trans- 
portation. 

But let us go back to the beginning 
of that flight. There spectators stood 
tensely watching the overloaded plane 
•.lowly lumber along the rain-soaked 
field scarcely missing the obstructions 
nil the opposite side. 

•A lesson was learned from this obser- 
vation. For later trans-oceanic attempts 
a short incline was erected down which 
tile plane raced, thereby obtaining fly- 
ing speed with a much shorter run. 

For like attempts on the Pacific coast 
a sward runway was extended to 5000 
feel in the prevailing wind direction. 
There were also long sandy beaches 
pressed into service. 

It was probably these spectacular 
flights that were the greatest factors 
influencing paved runways. 

Before the year was over, airports 
were in demand. Good Will flights 
were in progress and air tours planned. 
Everybody wanted to fly or at least go 
out and feel of an airplane. 


Airport companies were incorporated. 
Elaborate plans were drawn up show- 
ing immense administration buildings 
flanked on either side by innumerable 
hangars, and runways going in every 
direction. The airport was having its 
day, but like every boom mistakes 
were made, potentials were over-esti- 
maled and advantages were taken of the 
over zealous. 

In a sense the airport dropped back, 
but not to the past ievel. It had won 
its place. It had become an essential 
factor in aviation and its demands were 
more thoroughly understood. Larger 
areas were necessary, so in 1932 the 
-Aeronautics Branch enlarged the re- 
quired size to four 3500 feet landing 
strips and established a transport rat- 
ing, Paved runways were given more 
consideration, air marking had became 
standardized and lighting equipment 
improved. Air traffic control was talked 
about and a bulletin was issued on the 
report of a committee's investigation. 

Tests were run in Washington to 
formulate the effective use of automatic 
sprinklers employing water in hangar 
fires. The success of these tests has 
slowly resulted In the installation of 
sprinkler systems in hangars. 

Although interest of both science 
and engineering had been stimulated for 
airport improvement, it lacked that 
paramount substance to e.sist, money.' 
Huge sums could easily be devoured 
in property, grading, drainage, runways 
and buildings with a meager return. It 
looked like a poor investment. It had 
no appeal. The public was not finan- 
cially interested and with a municipal 
field the city treasurer could not justify 
the expenditure of public funds. 

The airlines were a poor lot from 
whom to expect any cash support They 
held a peculiar position that could not 
show favoritism. They were spending 
all their money on new equipment. 
Equipment that threatened to make 
practically every field obsolete. 

Here again the airport failed to keep 
pace with the rapid advancement of 
aircraft. Faster ships were being rolled 
out of the factories with heavier wing 
loadings requiring longer runways, 
fewer obstructions and flatter ap- 
proaches. Aviation was moving for- 
ward while the airport complacently 
lagged behind. 

Testing, research, mockups and 
models long recognized in every other 
branch of aviation, were ignored in air- 
port design. There was a lack of 
scientific approach and proper coordi- 
nation of the various branches of engi- 
neering involved in the problem includ- 
ing aeronautical engineering. There 
was need for closer cooperation between 
the aircraft manufacturers and the air- 
port designers. 

Expansion could have been made less 


costly, if the airport engineer had spent 
a little time at factories examining 
plans and specifications for the plane 
of tomorrow. Embarrassing situations 
could have been prevented where hang- 
ars were found standing in the middle 
of the field or some building planted 
in the approach of the longest runway, 
after expansion had taken place. 

There was need, but no authority for 
authorized assistance. Thus the airport 
Just grew — retarded by the want of suf- 
ficient funds and political dickering. It 
was a stepchild, a necessary evil thai 
cost too much and took up too much 

It seemed almost doomed when the 
Federal Government met the situation 
and appropriated money for relief, to 
be used on airport development. This 
money however, was only available to 
the municipally owned fields. Until 
then the privately owned commercial 
fields out numbered municipal airports. 
There was a definite transition, as 
municipalities procured more airports 
to make these funds available. 

In connection with this program Con- 
gress directed the Civil Aeronautics 
Authority in the Civil Aeronautics Act 
of 1939 to '’make a field survey of the 
existing system of airports" and recom- 
mend as to whether the Federal Gov- 
ernment should participate in the de- 
velopment of a national system of 
airports and to what extent and man- 
ner they should participate. 

Under the guidance of the C.A.A. 
and otlier interested bodies, designs 
were improved, runways laid and better 
drainage and lighting installed. The 
face lifting was enormous. Flush type 
lights outlined the paved strips, drain- 
age was mostly concentrated to the run- 
way area, hangars assumed a brighter 
appearance ahd the administration build- 
ing became an object of attraction. 
Perched on the lop stood the control 
tower — in constant radio communica- 
tion with planes in the immediate 
vicinity, guiding them to their destina- 
tion. It seemed a perfect setup far 
in advance of its predecessors, but was 
it to stop here? 

No! Already the demands are be- 
coming stiller. Runways intended for 
instrument landings are to be at least 
4500 feet long and 200 feet wide with 
a clear approach of 40 to 1. Planes 
are increasing in weight, size and 

more durable paving. Air traffic at 
some airports is already an unpleasant 
situation during peak load periods. 
Parallel runways may be the Icmporary 
solution. 

Passenger accommodations although 
improved, are far from desirable and 
there is still to be solved that problem 
of an enclosed loading station or plat- 
form for the air traveler's protection. 
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IS THE SPIRIT 
AT NORTH AMERICAN AVIATION 

Bombers, Fighfers and Combat Troiiters toke wing from 
the North American assembly lines at an ever increas- 
ing rate. From alert eyes over the drafting boards 
to expert hands in the shops, 15,000 North American 
employees 'Play Boll' as a team of production champs. 


Their teamwork has enabled us to meet or beat every 
scheduled delivery date. ..to produce airplanes from 
a new million square foot Texas plant 1 20 days after 
construction began. Our real pride is in the coopera- 
tive spirit behind these achievements. We believe it is 
the key to successful production for America's defense. 

•NORTH AMERICAN AVIATION. INC. 

Dollos INCLEWOOD. Caue. Kansas City 
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River in Xew York, operated 14-pas- 
senger twin-engined seaplanes from 
Key West to Havana; these were con- 
verted Navy jobs. Certainly this opera- 
tion and its luxnrious cabin seaplanes 
was “prophetical of the future," as the 
1921 Aircraft Year Book so quaintly 
puts it. Passengers “step from parlor 
car to parlor flying boat, and an hour 
and a quarter later are on the quay at 
Havana." which statement from the 
Year Book might have been taken from 
a Pan American folder of today. The 
late Edward Mustek of Pan American 
fame was an Aeromarine pilot. 

In 1920 Mercury Aviation Company 
of Los Angeles inaugurated regular 
passenger service between that city 
and San Diego. Shortly thereafter, 
if I am not mistaken, T. Claude Ryan 
from the other end of the line used 
Curtiss "Eagle" cabin jobs or Standard 
JI’s converted into cabin jobs; this 
San Diego-Los Angeles passenger 
route lasted for about a year. 


Mention should be made of Art Smith 
and his night flying at the San Francisco 
Panama Pacific International Exposi- 
tion. This was 25 years ago. He flew 
every night, when weather permitted, 
in a pyrotechnic show before thousands 
of people — a true night flying pioneer. 
Jack Knight, now of United -Airlines, 
flew the first intentional night mail in 
1921 under rather harrowing circum- 
stances. 

Reed Chambers' Florida-West Indies 
-Airways was an early pioneer in air 
transportation. Now, let us look at 
twelve and a half years ago — the half- 
way point: that was when private 

operators had started functioning with 
mail contracts. Pan American Airways 
came into being with its service from 
Miami to Havana. In early 1929 the 
service was extended to Haiti, Santo 
Domingo and Puerto Rico. In March 
the Brownsville-Mexico City and Vera 
Cruz service started. Then the Canal 
Zone-Santiago, Chile mail route was 
established. Western Air Express, 
operating the 600 miles between Los 
-Angeles and Salt Lake City with 
Jimmie James and Fred Kelly at the 
helms of the Liberty-powered Doug- 
lases, was in the passenger, mail, and 
express business at this time- They 


corrivil 400 passengers in 1927, ranging 
from 1-5 in .April to 60 in -August, ac- 
cording to the 1928 Aircraft Year Bock: 
they planned to inaugurate tri-motoreri 
Fokker service from Los -Angeles to 
San Francisco in 1928- In 19^ ever 
40.000 passengers were carried over 
the identical SLC-L.A route, with 
Jimmie James a.s Vice President, Opera- 
tions, and Fred Kelly as Chief Pilot. 
This indicates the steadier employment 
in air transport than many other in- 
dustries. Another point in the indus- 
try's favor is the lack of seasonal 
fluctuations in employment of mechanics 
and others. Passengers in April 1940 
over this route were 2,825 and in 
August, 4,302. In 1927 the fare was 
$60. It is now $34.75. 

Boeing -Air Transport took over the 
San Francisco-Chicago operation of 
the air mail service from the Post Office 
Department on July 1, 1927. They car- 
ried 525 passengers during the last half 
of that year as compared with United 
Air Lines' approximately 250,000 over 
the route during the last half of 1940. 

Boeing had Seeley Hall, now Vice 
President of United's Western Division, 
Oakland, Calif., in its employ from tlie 
beginning. W. .A. Paterson, President, 
joined in -April 1929, Russ Cunning- 
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REPUeLIC LANCER— VP-U pnrenil airplanr. 
l»y Republic Avinlton Cor^oraliun. con- 


tent electrical insulator, resistant to 
corroxioii, attd exceptionally liglit 
ill weight . . . one-half the weight of 
aluminum. . . . Synthane Bakelite- 
laminated is a much-.spccilied ma- 
terial in the aviation industry. The 
ease and speed of machining Syn- 
thane helps to gel planes into the 

SYNTHANE CORPORATION, OAKS, PA. 








ham, now United's Director of Com- 
tminications, was an early pilot as was 
Jim Murray who was promoted to be 
the Boeing: Airplane Company's repre- 
sentative in Washington and who is 
still there. Harold Crary, now UAL 
Traffic Vice President, came to the 
company in the early years from the 
secretaryship of the first air transport 
association. 

National Air Transport, along with 
B-A.T.'s Jack Knight, pioneered in 
night flying. Walt Addems, now Super- 
intendent of United's Eastern Division, 
Dick Pfennig, Seeley Hall's vice-presi- 
dential counterpart in the east, and 
Bert Lott were with N.A.T. from the 
beginning. Eighteen Liberty-Douglases, 
eight open cockpit Travel Airs, seven 
Curtiss "Carrier Pigeons,” and one tri- 
motored Ford equipped the New York- 
Chicago run. Whirlwind-powered Travel 
Airs were used on the Chicago-Kansas 
City spur. Two-hundred and seventy- 
five “paid" passengers were carried in 
1927 on the two routes; for the suc- 
cessor company in 1940 it was well over 
50,000 on iie Chicago-New York route 
alone. Merrill F. Redfern, Executive 
Secretary of the Air Traffic Confer- 
ence Division of the Air Transport 
Association, was one of NAT's first 
traffic agents. Colonel Paul Henderson 
was Vice President and General Man- 
ager, and Ray Ireland was General 
Traffic Manager. Reed Landis, now 
Vice President of American at Chicago, 
handled publicity and advertising. 

Northwest Airways had three of the 
late Eddie Stinson’s Whirlwind-pow- 
ered “Detroiters” and one Laird in 
service on the Chicago-St. Paul run. 
Colonel L. H. Brittin, who envisioned 


service to Seattle and eventually via 
Alaska to the Orient, was Vice Pres- 
ident and General Manager at the time. 
Croil Hmiter, now head of Northwest, 
joined the company in its early years 
as traffic ntanager; George E. Gardner, 
the current Vice President — Operations, 
was in charge of airline inspection in 
Washington. Many of the early pilots, 
including Mai Freeburg, who was given 
the first air mail pilot medal, are still 
with Northwest. One thousand forty- 
eight passengers were carried on the 
Chicago-Twin Cities run in 1927, 130,- 
400 on the system in 1940. 

In November 1927, Jack Frye, Paul 
Richter, and Wait Hamilton (Aero 
Corporation of California) inaugurated 
passenger and express service three 
times a week from Los Angeles to 
Phoenix, using Fokker Universais and 
later, it is believed, a Wasp-powered 
Super Universal. The subsequent his- 
tories of these men is well known. 
Maddux was in the Los Angeles-San 
Diego service with D. W. “Tommy'' 
Tomlinson, who left the Navy to go 
with the airline up in the cockpit of 
one of its two Whirlwind Ford tri- 
motors, A Navy pilot stunted his 
“scout” into one of these ships which 
is one good reason why we have Air- 
way Traffic Control 7vilh the recent 
aweudmetits today. 

"C. R." Hugh, and Robert J. Smith 
should, of course, be mentioned as 
pioneers in American Airways. Few 
recall that Robert J., now Vice Presi- 
dent of Braniff at Dallas, was General 
Traffic Manager of American Airways 
in 1932. Clarence Fleming, now of 
TW.A at Washington, was assistant 
traffic manager. Hainer Hinshaw, now 


of United, was .American's Washington 
representative. Hugh Smith was one of 
.American's predecessor’s first pilots. 

Charles Rheinsirom, now 'Traffic- 
Vice President, was traffic boss of 
Trans-.Amcrica, operating aeross Lake 
Erie from Qeveland to Detroit; Mark 
Xevils now of Curtiss-Wright was Di- 
rector of Publicity. Paul Goldsbor- 
oi^li, the only president -Aeronautical 
Radio Inc. has ever had, was a Vice 
President of Universal Airlines before 
if and others were merged into Ameri- 
can, He negotiated with Captain 
Eddie Rickenbacker, then with Fokker, 
for the fouT-engined F-32, but they 
didn't accept delivery. Tom Hardin, of 
course, was prominent in the early Uni- 
versal Airways picture. 

Larry Fritz (TWA Vice President — 
Operations) was under “Shorty” 
Schroeder at Ford’s and later with the 
Halliburton Airlines based in Okla- 
homa City. The Ford airline from 
Detroit to Lansing. Illinois, under 
“Shorty” pioneered radio ranges as they 
are known today. Eddie Hamilton, the 
-Air Line Pilots Association's Wash- 
ington representative, was chief pilot 
on Ford's Detroit-Buffalo freight run. 

-About this time (1927 and 1928) the 
.Aeronautics Branch was really under- 
way. Charles Stanton, now Deputy 
-Administrator of the C.A..A.. left his 
post as Operations Manager of the 
Post Office Air Mail Service to work 
in the Department of Commerce Air- 
ways Division. Clarence Young, Pan 
American Pacific Division Manager, 
was director of the Branch and upon 
VA'illiam P. MacCracken's resignation 
to practice law, became Assistant Sec- 
retary of Commerce for .Aeronautics. 
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Using the January 1932 Oficial Avia- 
lion Guide as a source, we find some 
familiar names. I.nwell Hartling (of the 
C-A.A.) was then Eastern Air Trans- 
port's Superiiitemlent of the North- 
ern Division, George Cushing (now 
Operations Manager of Della) was the 
same for the Southern Division. Paul 
Brattain, Captain Bridie's right-hand 
man at Eastern today, was Washington 
representative of the .Aeronautical 
Chamber of Commerce in about 1932 and 
earlier. “.Slim" Carmichael, now Vice 
President — Operations of PCA, was 
flying the I.ockheed Orions of Contin- 
ental Airways from Chicago to Wash- 
ington. His present boss, C. Bedell 
hfonro, was Secretary and Treasurer 
of Pennsylvania -Airlines. 

Most everyone in aviation remembers 
T.A.T. ami its air rail set-up; also, the 
men in it. Colonel Edgar S. Gorrell 
was one of the first T..A.T. transcon- 
tinental passengers. Jack Hcrlihy of 
UAL left T.A.T. to go with N.A.T. in 
1930: Paul Collins left to help start 
Ludington ("Every Hour on the 
Hour"); Luther Harris (now V.P. of 
PCA) was Superintendent of Mainte- 
nance. Jim Eaton, now of .American 
Export, ivas president of Ludington 
liefore it sold out to Eastern. Incident- 
ally. American Export's radio man. 
Ford Sludebaker, was one of the young 
men who developed the radio range for 
“Shorty" in the early days of the Ford 

Temple Bowen certainly is deserving 
of mention for his years of successful 
operation in Texas and Oklahoma, as 
arc T. E. Braniff and his brother Paul. 

.Alfred Frank and his National Parks 
Airways later merged with Western 
Air. under .Alvin P. Adam's regime, is 
another pioneer who "hung on" until 
the business amounted to something. 
J. W. Miller, Vice President of Mid- 
•Continem, was Secretary of Western 
Air for many years. "Red" O. M. 
Mosicr (American V.P.) was an early 
pilot and manager of U, 5. Airways 
•operating between Denver and Kansas 
before the air mail contracts were can- 
■cclled in 1933. They used Cincinnati- 


made Flamingo, all-metal. Wasp- 
powered monoplanes. 

Stanley Kennedy, President of Inter- 
Island. is li.sled in the 1932 Guide as 
Hind Vice President and General Man- 
ager. Juan Trippe, A. .A, Priesfer, 
and Victor Oienea had expanded Pan 
American -Airways’ service, according 
to the same 1932 guide, to include a 
circle by way of the West Indies to 
Buenos -Aires and back up the west 
coast, tying in with Pan American- 
Grace. Harold R. Harris, who flew 
the world's largest Barling Bomber for 
the Army four or five years previously, 
was in charge of operations for Pan 
-•\merican-Grace. He had gone to Peru 
for crop dusting purposes, being asso- 
ciated with C. E. Woolman, now Vice 
President and General Manager of 
Delta, who has always conducted crop 
dusting activities on the side. 

With the cancellation of the mail 
contracts came somewhat of a shuffle, but 
with a lot of the same names and faces, 
particularly the younger ones, turning 
up. Nineteen thirty-four, when the new 
contracts were let and the Air Mail .Act 
nf that year passed, saw .American -Air- 
lines (corporate titles changed in 1934) 
flying Condor sleepers, the brainchil- 
dren of Ralph Damon (then with Cur- 
liss-Wright), single-engined A'ultees, 
and fen Douglas nC-2's. C- R. Smith 
came to the fore; Temple Bowen, who 
did not get a mail contract, went back 
to the bus business- Central Airlines, 
which received a contract for the Wash- 
ington-Delroit route, subsequently, as 
everyone knows, sold out to Pennsyl- 
vania to form Pennsylvania-Central 
Airlines. Carleton Putnam. Amos Cul- 
bert, Bruce Braun (he had been Super- 
intendent of the Stinson plant, and later 
a Department of Commerce inspector), 
D. D. Walker and R. L. “Doc” -Ander- 
.son came into the picture. Previously 
Carleton Putnam's Pacific Seaboard 
Airlines had operated between Los .An- 
geles and San Francisco. It moved east 
and in 1935 the name was changed to 
Chicago and Southern, which now tra- 
verses 903 miles of the Mississippi Val- 
ley between New Orleans and Chicago 


and a spur from Memphis to Houstoii- 
C. E. Woolman's Delta .Airlines re- 
ceived the Dallas-Charleston contract. 
In 1934 Eastern Air Lines flew a Doug- 
las transport from Los Angeles to New 
York with one stop with Captain E, 
Rickenbacker in charge of the flight- 
Charlie France, now Vice President 
of Curtiss-Wright at St. Louis, was 
Eastern's Vice President in Oiarge of 
Operations- Later Captain Ricken- 
hacker, with a passenger In each of the 
Douglas's fourteen scats, made a one- 
day flight from New York to Miami 
and return over the most important 
route of its system. Hanford Airlines 
started between the Twin Cities and 
Omaha and between Bismarck and 
Sioux Falls, letting out that pan i.f the 
route from Omaha to Kansas City to 
Rapid Airlines. Inter-Island received 
its Hawaiian contract. Long and Har- 
man was successful bidder on the 
Amarillo to Dallas, Wichita Falls-Fort 
Worth, and Dallas to Brownsville 
route, later selling out to Braniff. G. T. 
Baker won the St. Petersburg-Jackson- 
ville contract. Paul Collins, with Sam 
Solomon as vice president, won the 
contract in cooperation with the New 
England railroads for service in that 
territory. Alfred Frank’s National 
Parks -Airways won the Salt Lake City- 
Great Falls route, and Northwest Air- 
lines service between Chicago and 
Seattle, This airline pioneered the op- 
eration of the ^mous Lockheed Electra 
under the late Fred Whittimore. Jack 
Frye and Paul Richter came out on 
top on the TWA transcontinental route 
and pioneered the Douglas DC-2, as 
-American did the DC-3 later. United 
-Air Lines' Boeing 247's, later improved 
by more powerful "Wasp” engines and 
completely streamlined cowlings, oper- 
.ited the west coast-New York route 

Varney Airlines won a contract between 
Pueblo, Colorado, and El Paso, Texas. 
This company, now Continental Air- 
lines, under the presidency of Robert 
Six, still lias many of its original em- 
ployees. Wedell-Williams the former 
partner of racer building and racing 
fame, acquired the contract received by 
Robertson of St. Louis (Major William 
Robertson was the operator of an early 
Chicago-Kansas City Airline contract). 
Wedell-Williaras later sold its contract 
to Eastern. Waiter Seiler of Wilming- 
ton-Catalina Airlines, now Catalina 
-Airlines, never has had a contract nor 
has he sought one. They have oper- 
ated successfully for at least fifteen 
years between the California mainland 
and Avalon, Catalina Island. Wyo- 
ming Air Service, now Inland Airlines, 
under the management of Dick Leferink 
and Marvin Landes, started their con- 
tract in early 1935, with single-engined 
Stinson cabin planes. They are now 
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operating Boeing 247D’s exclusively and 
have a new route from Cheyenne to 
Huron. Their original contract was 
from Pueblo to Billings. They sold out 
the Pueblo-Denver section to Varney 
and the Denver-Cheyenne section a few 
years later to Unit^, Pan .American, 
as every one knows, extended across 
the Pacific and then across the Atlantic 
with great success. 

The domestic airlines now have 350 
or so modem all-mclal airliners. They 
are running today at approximately 80 
percent capacity as an industry average. 
Average block to block speed is well 
over 160 miles an hour. Two hundred 
and twenty key cities are served. Eighty- 
five percent of the passenger travel is 
known to be on urgent business. 

Thus, we have a saga, briefly and 
sketchily told, of 25 years of air trans- 
port progress. Not everyone has been 
mentioned who deserves it; only a few 
who came to mind at the end of a busy 
day of endeavoring to help Colonel Gor- 
rell "block that kick.’’ 


Selling Planes 

( CoM/inurd from page 11) 


airplanes looked very hopeful, but was 
doomed to failure by the start of the 
European war in 1914. 

Curtiss, meanwhile, had developed 
the JN type tractor biplane as a Trainer 
for the Army, and taken on Lyman, J. 
Seeley as Sales Manager. Seeley, sens- 
ing the possibilities for the sale of air- 
planes in the war situation, proceeded 
to Europe. There he met Spencer 
Grey, the hero of the first British Naval 
air raid and whose uncle was Lord 
Grey. It was not long before Seeley had 
succeeded in securing an almost un- 
limited order from the British Govern- 
ntent for these Trainers. This was pos- 
sibly the first large scale order placed 

The following years, through the pe- 
riod of our entry into the war and up 
to the signing of the Armistice, was a 
time of production rather than sales, 
and no one liad time to give any thought 
whatever to private sales. Those own- 
ers who already had airplanes liastened 
to tun! them over to such training 
units as developed at Yale, Harvard, 
Princeton, and other colleges. 

After the signing of the Armistice, 
what airplane market there was, was 
faced with the unloading of the huge 
quantities of war surpluses which had 
piled up. This was the time of the 
barnstormer, who covered the country 
with an ex-.Army Jenny which he had 


picked up at a price which would not 
much more than cover the cost of the 

There was such an enormous surplus 
of Curtiss OX and Liberty engines 
a\-ailable at low prices that the next 
step was to develop new planes to give 
better performance with these engines. 
This opened up an opportunity for an 
attempt to merchandise these new planes 
against the competition of the much 
cheaper surplus stock. This effort in 
several cases achieved quite surprising 
success and developed an appetite on the 
part of this limited market for belter 
performance airplanes. 

So far, the airplane was a vehicle 
which couhl get off the ground and 
maneuver, but no thought whatever 
had been given to comfort for pilot or 
passengers, so Ibat when the early cabin 
planes were developed they offered an 
entirely new opportunity for sales. It 
was not until Fairchild, in search of a 
better photographic plane, produced the 
first of his FC series that the pilot was 
brought indoors. 

By the late 20's the country was well 
into a period of great activity and pros- 
perity, and the aircraft industry with 
its new and vastly belter airplanes en- 
tered a time of intense competition for 
sales, and the first attempts to set up 
dealer organizations were beginning to 
be seen. People were finding airplanes 
of practical value, and always looking 
lor something better, were beginning 
to bring their old planes back to trade 
ilieiu in on the newest models, which 
called for dealers with money enough 
to swing the trade in. 

For some time the dealers had been 
operators of schools and cliarter serv- 
ices and sales took second place to these 
activities. The easiest and quickest re- 
turn was from training and passenger 
hopping, and in addition the operators 
were pilots, not salesmen. However, 
with the help and urging of the factory 
representatives, sales began to grow. 

The demand was for ever increasing 
perfornunce, comfort, and convenience, 
and the general adoption of the engine 
starter was almost as important to the 
sales of airplanes as it was to the auto- 
mobile. 

These improvements cost money, and 
again followmg in the footsteps of the 
automobile, as each airplane got bigger 
and better it also got more expensive, 
thereby leaving the potential low-priced 
field pretty much wide open. 

-As usually happens, there was some- 
one to step in, and several very good 
light planes and small engines appeared, 
and an increasingly consistent drive 
was made for sales. This field will be 
interesting to watch after the war. 

-Again wc see more advertising in 
popular magazines and displays in city 
show rooms such as were first tried in 


1910, and again on the most elaborate 
scale of all in 1928 and ’29. Financing 
sales became an extremely important 
part of the business and acted as a tre- 
mendous stimulant to aircraft sales 
much the same way it did with the 
automobile. In the lower priced field 
most sales are now financed. 

Flying Clubs have had their very im- 
portant part in the growth of airplane 
sales all over the world — first the ex- 
pensive Aviation Country Clubs, and 
in many countries the government sub- 
sidized dubs, but more important in this 
country, simply the banding together 
of a group to purchase an airplane. 

Several attempts had been made to 
go into production in order to arrive at 
quantities which would effect price. 
’ITterc have even been cases of manu- 
facturers arbitrarily selling their prod- 
uct below cost to stimulate sales up to 
a production quantity. But it would 
seem that neither the aircraft itself nor 
the market was quite ready. 

Looking back, it is clear that there 
has been no real continuity of sales ef- 
fort, and most starts made were based 
on what was thought to be a safer and 
easier-to-fly air vehicle, and one de- 
pending less on airports. 

The first real attempt at sales pro- 
motion was the Flying Boat which 
attempt, unfortunately, was stopped by 
the World War One. Then we have the 
post war effort built on the birth of the 
cabin plane and then the autogiro. 

The first really big sales effort to 
put over an air vehicle was the cam- 
paign put on by Pitcairn. The job was 
well done and much money was spent. 
There was a lot of enthusiasm and it 
looked as if the answer had been found, 
but cost and lack of perfonnance were 
obstacles too great to overcome. 

Some sales effort has been made 
since on unconventional types, but the 
biggest job is being done by manufac- 
turers of relatively inexpensive, low- 
performance. easy-to-fly planes. 

Stronger dealer organizations have 
been developed. Offices and show 
rooms begin to reflect more accurately 
the merchandise being offered. The 
old horse trading methods which pre- 
vailed following the post war bamslorm- 

In all this, the one consistency is the 
desire to interest more customers. To 
interest more customers, we must have 
more usefu'iness and less expense. Air- 
ports are cosily, far apart, and not al- 
ways where we want to go. Landing 
strips will help. 

New developments in old principles 
are having wonderful results, and the 
time may not be far away when we can 
land and take off almost anywhere and 
have our own airport in the back lot. 
What an opportunity that will be for a 
sales job ! 
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man, John Monigomery, succeeded in 
flying a glider (or a distance of 600 
feet from Otay Mesa, near San Diego. 
Calif. This took place in .\iigust of 
1883 and has been well authenticated. 
Montgomery went on to build several 
gliders and made hundreds of successful 
flights before he was killed in a glider 
flight near San Jose in 1911. 

San Diego was later the scene of 
ntany "Firsts” in aviation history, in- 
cluding the first amphibian plane flights, 
by Glenn Curtiss, in 1919, first photos 
from an airplane by Col. H. A. Erick- 
son, in 1911, first "Loop-the-Ioop” by 
Lincoln Beachey in 1913, and first 
ground-to-plane radio contact by Curtiss 


breed who braved a thousand dangers 
and discomforts to reach that last great 
frontier of the world, the Pacific Ocean. 
It is certainly natural that such pioneer- 
ing people should turn to aviation as the 
greatest of pioneer industries. For the 
flying business has demanded greater 
hardships and has offered greater 
danger and discomforts for less promise 
of material gain than any of our great 
modern industries. So we choose to 
explain the aeronautical rise of the Pa- 
cific Coast as a natural turning of pio- 
neer people to a frontier even greater 
than that of the Pacific Ocean which 
had halted their westward progress — the 
frontier of the illimitable air. 

There is ample evidence of early 
pioneering in aviation along the Pacific 
Coast. Much as we hate to admit it to 
oor readers, much of this activity took 
place even longer ago than the year 
1916, when Avjahon was founded. 
Even before Otto Lilienthal, commonly 
supposed to be the father of gliding, 
had made his first flights, a California 


Ttie Dougloa eempony tpro&e talo world promiooDco wUh Ibolr Around.tbo-World 
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and Morin in 1912. 

Also prior to 1916 were many activi- 
ties in the Los Angeles area, including 
the Dominguea air meet held in 1910. 
one of the first in the world. Glenn L. 
Martin established one of the world's 
first aircraft factories in an abandoned 
church near Santa .•kna in 1909. 

Strangely enongh, when war came, 
no aircraft production resulted in Cali- 
fornia or along the Pacific Coast, with 
slight exceptions. Martin moved to 
Gevcland to undertake volume produc- 
tion of military planes. None of the 
major aircraft factories now active 
along the Pacific Coast had then been 
established. Substantial aircraft engine 
production was undertaken during 1916- 
lr-18 by the Hall-Scott Co., of Oakland, 
and a considerable number of training 
planes were assembled in Sacramento 
by a comp.miy headed by the late Harry 
\\ etrel. who became general manager 
of the Douglas Aircraft Company, Ed 
Doak, now president of the Doak Air- 
craft Company, was with Wetiel in this 
venture and later came south with 
Welael to join the Douglas company. 

Meanwhile, North Island, San Diego, 
rvhich had been used by Glenn Curtiss 
;is a flying school site during 1911-1914, 
was selected as a major Army pilot 
training field. Rockwell Field was 
established there and became known as 
the cradle of Army aviation due to the 
number of successful pilots developed 
there and the many developments in 
Army aviation which were initiated. 
Generals H. H. .Arnold and B. K. 
Young are among today's air leaders 
who received their early training at 
Rockwell Field. The Navy was granted 
use of a portion of the field in Septem- 
ber, 1917, and later absorbed the entire 
i-tland. It became the Navv’s biggest 
single air station. 

Even before this development there 
occurred the initiation in Seattle of air- 
craft building by W. E, Boeing. Boeing 
formed the Pacific Aero Products Com- 
pany in 1916, with E. N. Gott, now 
vice president of Consolidated Aircraft 
Corp., as an associate. A year later the 
name was changed to Boeing Airplane 
Company. Boeing first built only flying 
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Tbe Ncithrop Alpha od lloatt. developed in 1929 ond 1930. 



boats. Spruce was largely used in the 
construction of these early planes so 
Seattle, in the heart of the spruce 
country, was ideally situated. Before 
the war was over, Boeing had built 
fifty flying boats for the U. S. Navy 
for training purposes. This was fol- 
lowed with an order for twenty-five 
larger flying boats and then, with the 
end of the war, there came a long 
period of comparative inactivity. For 
a while the Boeing factory was devoted 
primarily to furniture manufacture, 
although numerous "odd jobs” of plane 
building were undertaken, including a 
batch of DH trainers and ten huge GAX 
triplane attack ships, heavily armored. 
In 1P21 Boeing obtained a contract to 
build 200 Army pursuit planes of 
Thomas-Morse design and soon became 
the leading American builder of pursuit 
craft. Concentrating on the pursuit 
type, Boeing developed the famous 
PW-9 for the Army, and later the cor- 
responding FB-1 type for the Navy- 
Several hundreds of these planes, and 
their later modifications, were built be- 
fore Boeing turned to other fields. 

In 1927 Boeing developed the Model 
40-A mailplane, a biplane with accom- 
modations for both mail and passengers, 
which proved highly successful on the 
routes of the Boeing System, which 
later became United -Air Lines- The 
dO-A was followed in 1928 by the 14 
passenger Model 80 tri-motor biplane 
which was used on the main transcon- 
tinental airline route. 


In 1930 Boeing brought out the revo- 
lutionary Monomail, a single-engine 
low wing cantilever monoplane with re- 
tractable landing gear which was the 
father of the 247 twin-engined trans- 
port, as well as of the later super 
bombers- The Boeing B-9, a twin- 
engine, all-metal bomber, was intro- 
duced in 1931. the 247 twin-engined 
transport in 1933, and the four-engined 
Flying Fortress in 1935. Since then 
Boeing has pioneered in the develop- 
ment of the Model 314 four-engined 
trans-oceanic 42-ton Clippers and the 
Model 307 Stratolincr which was the 
first high altitude commercial transport. 

.Mthough W. E. Boeing retired from 
all connection with the Boeing company 
in 1934, the organiaation has continued 
to expand under the leadership of C. L. 
Eglvedt, Chairman, and P. G. Johnson, 
president. Under the needs of our 
present national defense program the 
Boeing organieation has expanded many 
times, and now operates three plants 
in Seattle, one in Vancouver, B. C-, 
and the subsidiary company, Stearman 
Aircraft, in Wichita, Kansas. In Seat- 
tle alone there are now more than 12,000 
employees at work in factory space 
totaling 2.344,500 sq.ft., and further 
expansions are in progress. 

While the great Boeing organisation 
was developing in the northwest Donald 
Douglas, then chief engineer for Glenn 
Martin, in Cleveland, was growing rest- 
less and in 1921 he left Martin to form 
his O'vn company. Although the Doug- 


las Aircraft Company later became the 
largest independent airplane manufac- 
turer in the country, Donald Douglas 
had a difficult time getting started in 
Southern California. He was first 
backed by David Davis, who is now well 
known as the devcltjper of the Davis 
wing, and started operations in a room 
behind a barber shop in Hollywood. 
Soon Douglas won Army recognition 
and established the Douglas Aircraft 
Company in Santa Monica- The me- 
teoric rise which followed came largely 
as a result of the .Army around-the- 
world flight, made with Douglas air- 
planes. These planes proved themselves 
so well designed and well built that the 
young company was soon swamped with 
business both for the -Army and Navy. 
Like a rolling snowball, the Douglas or- 
ganization has never stopped growing 
and now has more than 30,000 people at 
work in its three huge Southern Cali- 
fornia factories. Douglas has served as 
a training school for many of the lead- 
ing engineers and executives who have 
gone on out to build up other aviation 
enterprises in the Pacific Coast area. 
-Also, the Douglas company has fostered 
the development of aviation supply 
depots and accessory manufacturers in 
Southern California, thereby greatly 
stimulating the growth of aircraft man- 
ufacturing in this area. 

We should digress momentarily to 
comment that another reason for the 
remarkable growth of the aviation in- 
dustry in the far west has been the 
unusual spirit of cooperation and initi.a- 
tive among all the various aircraft 
firms. By mutual helpfulness they have 
aided in the establishment of many im- 
portant aviation enterprises and activi- 
ties. Among these may be listed the 
Society of Aeronautical Weight Engi- 
neers, the Aircraft Manufacturers Serv- 
ice Association, Aircr.aft Parts Manu- 
facturers Association, etc. 

Following the success of Douglas bi- 
planes used for the around-lhc-world 
flight, Douglas developed and manufac- 
tured many military types and, until 
1934, built no commercial planes except 
for a fleet of special mail-passenger 
biplanes used by Western Air Elxpress 
in starting the pioneer Los .Angeles-Salt 
Lake City airline in 1926, • a single ex- 
perimental monoplane developed with 
an eye to the private nuirket; and the 
famous Douglas Dolphin amphibian, a 
twin-engined monoplane. A number of 
tliese Dolphins are still in active airline 
service on the Catalina Island ferry 
service and in the Coast Guard. 

But in 1934 the Douglas DC-2 made 
its bow in commercial service and since 
that time Douglas has never been able 
to catch up with the backlog of orders. 
The DC-2 quickly became the standard 
transport plane over most of the world's 
air routes and has been followed by 
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“All out production” at Ryan means turn- 
ing out exhaust manifolds at three times the 
maximum rate of a year ago — and making 
current deliveries in advance of customer’s 
requirements. Further, we are [jrepared to 
immcdiatel)' double our present liigh produc- 
tion rate. 4 But quantity is not all— Rvan 
quality counts most, for a roll call of modern 
militarvand commercial airplanes using Ryan 
^xhaust Nfanifolds is an "honor roll” of some 
of America’s most distinguished types; In- 
cluded are Douglas Bostons and tlavocs, 
Lockheed Hudsons and Consolidated Libera- 
tors for Britain; Doug- 
las DC-4 transports, B-19 
bomber, B-2s bombers 
and A-20 series attack 
bombers and Consoli- 
dated B-24 bombers for 



the U.S. Army Air Corps; Douglas DC-3s and 
Lockheed Lodestars for the airlines, fl Ryan 
manufactures all types of stainless steel and 
Inconel exhaust systems and has contributed 
many important technical advancements in 
their design and manufacture. A notable ex- 
ample is the famous Ryan Universal Joint 
Exhaust Manifold wbicfi solves many prob- 
lems of high powered engines and draamic 
suspension mounts by supporting tne col- 
lector ring on the engine mount instead of 
the power plant. C| Ryan’s engineering and 
procfuction facilities can meet virttially any 
demands of the aircraft 
industry for quantity 
production of exhaust 
systems. Engineering 
consultation is invited at 
any timc- 
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RYAN AERONAUTICAL CO. guiWarsoffomoos 

„ ,,, . SAN UIBMU, LAlirUKmH 

Ryan S-T Trainers ' 
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i5PECinCATI0NS OF NATIONAL DEtX^»I 


SEATING 


i^RAFTSMEN SKILLED 

•♦f Jh^lacilrfi’es of t\e^. world's largest manufacturer 
,^^umii|^^^Seatmg are i»ade available in the 
',y'^^eeded pr^^'^on of light-weight, strong, functional 
seats for piL 


robserveitS," radio operators and gunners. 

N';. . 

Production authorities n|ciy?.confronted with the problem 
of making aircraft fast« and more effective can assign 
the task of building efficient seating to craftsmen who are 
experienced and skilled in the art of building aluminum 
chairs that are functional, light in weight and strong. 

The General Fireproofing Company welcomes this 
opportunity to serve National Defense, confident that 
American planes will always be the world's finest. 


NACA 
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the establishment of an aeronautical re- 
search unit. The plan was to reopen 
Langley’s old laboratory in the Smith- 
sonian, A committee made a study, re- 
ported favorably. On May 23. 1913, a 
distinguished group was named as an 
advisory committee for the proposed 
laboratory. It included Captain W. I. 
Chambers, Glenn Curtiss, Orville 
Wright, Dr. Walcott, and officers from 
the Army and the Navy. But the effort 
was short-lived. The committee held 
only three meetings when the Comptrol- 
ler of the Treasury cracked down. He 
ruled that the committee not having 
been established by law, — government 
funds and personnel could not be used 
for its work- That was that, so the 
Advisory Committee of the I.uingley 
.‘\erodynamical Laboratory simply shut 
up shop. 

But Dr. Walcott was not to be 
stymied by mere absence of legislation. 
A few months later he approached the 
President with a new plan, — to establish 
by law an advisory committee for 
aeronautics. Meanwhile, however, war 
had broken out in Europe. The Presi- 
dent, then engaged in "keeping us out 
of war”, considered the formation of 
llie committee a “warlike gesture" and 
withheld his approval. But again Dr. 
Walcott refused to he stopped- Groups 
of interested aeronautical people met 
frequently at his house to discuss plans, 
outline strategy. After a pick and shovel 
session on Capitol Hill, he succeeded 
in getting a rider atuched to the Naval 
Appropriations Bill, It provided for 
the establishment of an Advisory Com- 
mittee for Aeronautics to consist of 12 
members appointed by the President, 
serving without compensation. In a 
charitable mood. Congress set aside the 
munificent sum of "$5,000 per year for 
five years, or so much thereof as may 
be necessary" for the work of the new 
committee. (NACA’s appropriation 
for Fiscal 1942 is close to the $15,- 
000,000 mark). 

The Bill became law on March 3, 
1915- Thereafter events moved swiftly. 
On April 2 the President appointed 
the first National Advisory Committee 
for Aeronautics. Brigadier General 
George P. Scriven was first chairman, 
Naval Constructor H. C, Richardson, 
first secretary. Its members were Pro- 
fessor J. S. Ames, Captain Mark S. 
Bristol U.S.N., Professor W. F. Dur- 
and, Professor J. F. Hayford, Professor 
Charles F. Marvin, The Honorable 
Byron P, Newton, Professor Michael 
I- Pupin, Lieutenant Colonel Samuel 


Reber U.S..A., Dr. S- W. Stratton, Dr. 
Charles D. Walcott. 

,\t this point a now familiar face 
came into the picture. There was an 
ambitious young fellow working his 
way around Washington as court re- 
porter, secretary to an Admiral, and 
proprietor of a shorthand school, who 
found enough idle time on his h.inds to 
act as clerk to the Advisory Com- 
mittee’s first secretary. He transcribed 
the minutes of the first meeting. It was 
for that job that the first voucher was 
made nut agninst the Committee’s $5,000 
appropriation, — payment of $26.67 on 
account of clerical services lo one John 
F. Victory. -A permanent appointment 
.soon followed. John Victory, now secre- 
tary of NAC.A, became the Committee’s 
first employee, the olde.st In point of 
service in the present organization. 

The first meeting was held April 23 
in tlic office of Secretary of War Gar- 
rison, in the old State, War and Navv 
Building. The group settled down to 
consider the "large amount of important 
work to be done.” First and foremost, 
airplanes were needed, and a flying 
field on 'vhich lo base them. Plans were 
discussed for securing some means or 
other for the conduct of "full-sired 
experiments." Here was the original 
statement of a policy that still holds. — 
to conduct as much research as possible 
at full scale. flTie NACA was the first 
aeronautical organization in the world 
to operate a full scale wind tunnel. It 
is now designing a new full scale tunnel 
for the .\mes Laboratory at Moffctl 
Field that will dwarf any now in exist- 

For its first ^^*ashinglon headquar- 
ters, the NACA moved in with the 
Signal Corps of the Army in the Stale, 
War and Navy Building, Lieutenant 
Colonel Samuel Reber with two civilian 
employees constituted the Signal Corps 
staff for aviation at that time. The 
Navy's interests sverc represented by 
Captain 5fark L. Bristol as Director 
of Naval Aeronautics, He was assisted 
by one clerk. Interesting to note that 
during the spring of 1916, when Colonel 
Reber was incapacitated by an accident, 
and before Lieutenant Colonel Squier, 
his replacement, could be recalled from 
his job as military attache in London, 
a certain Captain William (later Gen- 
eral "Billy”) Mitchell was acting in 
charge of the aviation section of the 
Signal Corps, and for a period was in 
close touch with NACA affairs. 

The importance of the new Com- 
mittee’s work was soon given tangible 
recognition. Within a few months the 
appropriations had been boosted to $85,- 
OOO, and the Committee began to get 
its teeth into "important work." A re- 
search program was laid down which 
sounds quite familiar even today. It 
was proposed to study, (a) stability 


of aircraft by mathem.itical investiga- 
tion, (b) improvement of air speed 
meters for the prevention of stall, (c) 
more efficient wing sections, (d) effi- 
cient and economical motors "to rival 
the best automobile engines in the 
United Stales and the best aeronautical 
engines abroad," (e) propellers, (f) 
form of airplane. — "toward natural 
inherent stability," (g) radio tel^- 
raphy, — a problem with which N.\CA 
does not concern itself toilay, and (It) 
"other physical problems." including 
studies of non-corrosive materials, of 
flat and cambered elements for control 
surfaces, and the generation oi hydro- 
gen (also not part of today’s program). 

As an indication of the stale of the 
aeronautical art as of the lime the 
NACA came into being, here Ls an 
excerpt from a letter from .Admiral 
D. W. Taylor, Chief of the Bureau of 
Construction and Rep.air of the Nas7 
Department, lo the industry and the 
Committee, specifying the kind of air- 
planes the Navy wanted without fur- 
ther ado : 

"Speed range SO lo 05 mlics per hour 
with full load consisting of one man 
(160 lbs.), 21 hours’ fuel and ofl. a radio 
set weighing 50 lbs., and usual instruments 
consisting of tachometer, air speed indica- 
tor, altimeter, and inclinometer. The radio 
.set will be supi>lied by the Government, 
and in the design its weight may be as- 
sumed located at the center of gravity. 
The span shall not exceed 28 feet- A struc- 
tural factor of safety of 6 shall be pro- 

Such ref[uircmetus seem modest enough 
now. Then, they challenged the best 
efforts of the airplane designers. 

Riglit from the start it was recognized 
th.at if the newly-formed .Advisory Com- 

the Army and the Navy, it niu.st have 
tile full cooperation of the airplane 
manufacturers and tlcsigncrs. That 

urgent need in 1916 for development 
of a reliable airplane engine. Obviously, 
nothing could be done to develop a 
satisfactory airplane program without 
satisfactory power plants. The 90 hp. 
Curtiss OX and H.ill-Scott engines of 
that period did not measure up to re- 
quirements. hut they were the best that 
America had produced. Bigger and 
better engines were needed, and at once. 
The Ads’isory Committee decided to 
call together a conference of repre- 
sentatives of the industry to discuss this 
vial matter, A public session of the 
Executive Committee was held in the 
Smithsonian Institution on June 8, 1916. 
It brought together for the first time 
many of the leaders in the aviation 
industry. The slogan of that meeting 
was expressed by Captain Bristol of the 
Navy,— "We want an engine!” 

-At first, the opinions of the Services 
and of the industry over what consti- 
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tuted a good engine seemed to be widely 
divergent, but gradually, as that day 
wore on, something like consensus be- 
gan to emerge. Industry and Govern- 
ment, with their feet under the same 
table, finally began to carve out a joint 
specification that was mutually accept- 
able. That meeting started a chain of 
events that, within a year, led to the 
birth of the Liberty engine. 

That meeting also set a precedent. 
It was the first of many between NACA 
and industry. It was the forerunner 
of the annual Engineering Conferences 
held at Langley Field since 1926, — 
sessions that have been most fruitful 
in the advancement of civil and military 
aeronautics in the United States. 

The Committee was also charged 
with the production of research reports, 
the creation of a standard aeronautical 
nomenclature, and the establishment and 
upkeep of an aeronautical bibliography. 
So, it went into the publishing business, 
too, — about the same time Lester Gard- 
ner published his first issue of Aviation. 
With neither laboratories nor technical 
staff of its otvn, however, it had to draw 
upon the work of other agencies. Its 
first volume of seven technical reports 
included papers by men at the Bureau 
of Standards, and by such commercial 
concerns as John A. Roebling’s Sons 
Company, Goodyear Tire and Rubber, 
and U. S. Rubber. A few universities 
were represented. In fact, Technical 
Report Number One came from the 
Massachusetts Institute of Technology, 
authored by J. C, Hunsaker and E. B. 
Wilson. In its first 2i years of exist- 
ence, the Committee published 23 
Technical Reports. 

It wa.s to the universities that the 
Committee fir.st looked for help. During 
the summer of 1915 an extensive survey 
of facilities, activities and interest by 
educational institutions in aeronautical 
research had been made. The report 
concluded that ". . . The interest in the 
colleges is more one of curiosity than 
of considering the problem as a true 
engineering one, requiring the develop- 
ment of engineering resources and is 
therefore not yet of sufficient importance 
to engage their serious attention.” There 
were a few exceptions. Dr. J. C. Hun- 
sakcr of M-I.T. had gone abroad in 
the summer of 1914 and had brought 
hack with him designs and specifications 
for a wind tunnel based on the N.P.L. 
pattern. At Stanford University con- 
siderable progress was being made in 
propeller design under the direction of 
Dr. W. F. Durand. Elsewhere, little 
was in evidence that made much sense. 
The Guggenheim Funds that were estab- 
lished later to encourage aeronautical 
research in U. S. universities, were 
still ten years in the future. 

-Although the tunnel at the Navy Yard 
was put to good use, the research needs 


of 1916 and 1917 far and away outran 
the facilities. The Committee presently 
came to the conclusion that it would 
have to go into the research business 
itself if it were to exercise properly 
its function of keeping the military 
services informed on the latest de- 
velopments. 

NACA's $85,00n appropriation for its 
second year had included funds for "a 
movable combination field office, ma- 
chine shop, dynamometer shed, hangar, 
and power plant, including a dyna- 
mometer carriage and truck.” It was 
first proposed that this heterogeneous 
collection of equipment should be set 
up on Hains Point in Washington, al- 
though at that time the spot was pretty 
niucli of a swamp. But a farsighted 
Commissioner of Parks put his foot 
down. The Point was to serve other 
ends. Today, what might have been 
NACA's workshop is a public golf 

Dr. Walcott then went into a huddle 
with the Secretaries of War and Navy 
and after some intensive investigation 
the tract now known as Langley Field, 
near Hampton, Virginia, was selected 
for an Army and Navy experimental 
field and proving ground for aircraft. 
The NACA wa.s to have space on this 
new fieid- 

Scarcely had the .site been selected 
when the Committee began to move in. 
Construction of an administration build- 
ing (the first permanent structure on 
Langley Field) began early in 1917. 
A young engineer from the Curtiss 
Company named John H. DeKlyn went 
down to supervise construction. He left 
ihc Committee in February 1920 and is 
now with the -Aluminum Company of 
•America. 

Concurrent with the eslablishmciit of 
a research station went the equally im- 
[iorlant task of selecting people to man 
it and to supervise it. Trained aero- 
nautical engineers were scarce, trained 
research men, scarcer. Committee Clerk 
John A'ictory went scouting for talent, 
fn the course of his travels he visited 
Massachusetts Institute of Technology, 
There, Professor Edwin B. Wilson, of 
the Mathematics Department, called his 
attention to a brilliant young graduate 
student named Warner who was work- 
ing with the wind tunnel and had al- 
ready done outstanding work in aero- 
nautics. A’ictory reported his find to 
Dr. Ames. Shortly negotiations were 
under way, and on January 29, 1919, 
Edward Warner became Chief Physicist 
of the N.ACA. When he moved to 
Langley Field late in March of that 
same year to become the head of the 
aerodynamics research he took with 
him from the Institute his associate, 
Frederick H. Norton, who later suc- 
ceeded him. Warner's brilliant contri- 
butions to the early work of the NACA 


both in design of wind tunnels and in 
flight research, are too well known to 
need recounting here. He and the motor 
scooter, on which he used to dash back 
and forth between administration build- 
ing and flight research hangar, have 
become an integral part of NACA 
legend. 

When Ed Warner left Langley Field 
in the late spring of 1920, he spent 
several months in Europe as NACA's 
representative. The Committee had 
early recognized the need for keeping 
in touch with European developments. 
Dr. Durand had resigned the chairman- 
ship in 1917 to go to Paris as Scientific 
Attache to the American Embassy. To 
carry on the work he started there, a 
Paris office was set up in 1919 with 
William Knight in chaige. Warner's 
trip in 1920 helped fill in the gap be- 
tween Knight's resignation and the 
appointment of J. J. Ide as NAC-A’s 
resident European representative in 
April 1921. 

Engine research facilities were early 
provided at the Langley Field labora- 
tories- Leigh M. Griffith had come East 
from California in 1917 to take charge. 
He left the Committee in December 
1925, Marsden Ware, now with Pack- 
ard joined NAC.A in June, 1918. He 
went to Langley in Feb. 1919, to work 
in the power plants div. He was there 
until he resigned in 1927. 

Growing laboratories and growing 
responsibilities called for constantly en- 
larging office personnel both in Wash- 
ington and at Langley. Several mem- 
bers of the staff at NACA headquarters 
today can look back with pride over 
nearly a quarter of a century of service. 
Miss M. M, Muller, Chief of Intel- 
ligence; Miss Ruth Scott, Chief of 
Finance: Miss Catherine Wheeler, Chief 
of Correspondence; and E. H, Cham- 
berlin, .Assistant Secretary, all came 
into the organization well before 1920. 

To most people in U. S. aviation 
today tile names N.ACA and Dr. George 
W. Lewis are almost synonymous- For 
more than 20 years Dr. Lewis, now 
Director of .Aeronautical Research, has 
been N.AC.A's common denominalor- 
His interest in aeronautics antedated 
by many years his connection with the 
Commillee. It began when he was a 
'tudem at Cornell and persisted after 
his graduation in 1908, during which 
time he was a teacher and a consulting 
engineer. In 1917 he became associated 
with the Clarke Thomson research 
group in Philadelphia. This outfit had 
over $200,000 available for research in 
aviation and had specialized in research 
on aviation engines. In 1917 George 
Lewis came to Washington to offer 
the facilities of the Clark Thompson 
laboratories to the Government. The 
newly formeii Power Plants Committee 
of the N.AC.A turned over to him the 
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SPECIFICATIONS FOR AIRCRAFT 
FARRICS FOR /VfiJ 



Actual copy of Army Specifications for 
airplane fabrics, dated December, 1918. 


# A few weeks following the signing 
of the Armistice in 1918 the above speci- 
fications on airplane fabrics were pub- 
lished by the U. S. Army. 

Notice what has happened! 

Tbke tensile strength, for instance. 
1918 specifications call for 38 lbs. In 
the warp and 100 lbs. in the filling. To- 
day an Airwing expert would call 
that a highly unbalanced fabric. He 
would point out that Grade 


Fabric, made to 1941 specifications, is 
completely balanced, the figures calling 
for 80 lbs. in both the warp and filling. 

American cottons have likewise been 
developed, the famous Arizona Pima 
having replaced Sakallarides Egyptian 
cotton specified in 1918 for aircraft use. 
Airwing today uses long-staple Pima for 


its fine long-wearing fabrics. 

Development and control of Airwing 
Aircraft Fabrics and Tapes has paralleled 
the unbelievable growth of the aircraft 
industry. In 1917 Thurston technicians 
helped develop aircraft fabrics for World 
War No. 1. As we arm for 1941 defense. 
Airwing Fabrics and Tapes meet and ex- 
ceed the more rigid modern day 
standards imposed by immensely 
improved aircraft performance. 


W.HARRIS THURSTON 

Aircraft Fabrics and Tapes 
40 WORTH STREET, NEW YORK, N. Y. 
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problem of the tievelopmeiu of a 2-stroke 
cycle engine- The first of his reports 
to the Committee deals with the poppet 
viils'es. This work brought him into 
close association with the Committee 
and in 1919 he was invited to cast his 
lot with the new organization. He came 
on board November 6, 1919, as Execu- 
tive Officer and immediately took active 
charge of the construction and organi- 
zation of the laboratories at Langley 
Fivid, a job that he has pursued tire- 
lessly and efficiently from that day to 
this. He was appointed Director of 
•Vronautical Research July 1. 1924. 
He has seen aeronautical research grow 
from a stepchild of one national emer- 
gency into the line qna non of another. 
He has always kept before him the 
thought that he himself expressed on 
the occasion of the dedication of the 
Wright Brothers Memorial wind tunnel 
at M.l.T. in September 19.18, "Of all 
the engineering sciences, aeronautics is 
unique in this respect, that it is more 
critically dependent than any other upon 
the proper conduct of experimental re- 
search and upon the availability of 
correct scientihe information as a basis 
for engineering design.” 


Condors and Humming 
Birds 

tContiniird from page 182) 


planes have been rolled out of the Ingie- 
vvood plant, and nunierous other planes 
have been developed there, including 
the new North American B-25 medium 
bomber, and the new "Mustang’’ pur- 
suit. There are now more than 12,000 
employees in the million-sq.ft. plant at 
Inglewood, and adtiitional factories have 
been -established at Dallas and Kansas 
City- 

After helping develop the I-ockhecd 
Vega, John K. Northrop formed a 
new company to promote development of 
inulti-cellular aircraft structures, using 
smooth dural sheet material. Out of 
this development came the Northrop 
.Alpha and Beta models, developed and 
manufactured in Burbank as a sub- 
sidiary of the Boeing .Airplane Com- 
p.any. Northrop later joined the Doug- 
las .Aircraft Company and developed the 
well-known Gamma and Delta models 
and the Northrop attack plane, all of 
which were manufactured in the Ingle- 
wood factory now operated by Douglas 
as its El Segunrio division. Leaving 


lion out on the Pacific Coast. Wlietlier 
this is a sort of Shangri-La for birds, 
both feathered and man-made; or 
whether a happy combination of pio- 
neering people and a world crisis has 
resulted in the astonishing developments 
briefly reviewed, it must be concluded 
that never in the history of any industry 
has there been such a spectacular ami 
spontaneous expression of man’s inven- 
tive and productive genius as in the 
25-year record of aviation progress 
along tile P.acific Coast. 


25 Years of Aviation 

(Conlinued from page 49) 
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the Douglas Company. Jack Northrop 
Joined with La Motte T. Cohn to form 
the new Northrop Aircraft, Inc., in 

1939. A factory was completed in Feb. 

1940. Since that time the factory has, 
in little more than a year, been expanded 
four-fold, and the number of employees 
has increased from 109 to 2500. 

-Another recent development in South- 
ern California is Vultcc -Aircraft, Inc. 
Originally 'developed by E. L. Cord for 
ni.aiiufactiire of the Vullee V-l.A trans- 
port designed by Jerry Vultee, this com- 
pany has been re-organized since Vul- 
tce's death and is now an independent 
unit of the -Aviation Manufacturing 
Corp. Vultee operates three factories, 
in Downey, Calif., Nashville, Tennes- 
see; and Wayne, Mich. Production is 
divided among army obserration planes, 
attack bombers, basic trainers, and pur- 
suits. The company also produces the 
Stin.soii 105 commercial and private 
nw-ner plane. Under the leadership of 
Ricltard Millar, presidem, a group of 
young executives has been g.ailu-red into 
the Vultee organization with the result 
that expansion has been very rapid and 
this company is now one of the major 
manufacturing units of the entire 

It would lake many more p.ages than 
are available in this entire issue nf 
-Aviation, to do justice to the entire 
aviation industry of the Pacific Coast. 
Many important organizations have not 
been mentioned. .Among these arc llic 
many pans and accessories firms now 
so active in connection with the national 
defense program. But ive must con- 
clude this article with the hope that 
the case histories included in it ivill 
serve to remind our readers that there 
is something special going on in avia- 


Board, contributed an article to the 
first issue of .Aviation and later be- 
came Technical Editor. In 1935 he 
assumed entire editorial charge of the 
magazine. 

During my ownership of -Aviation, 
I had two business associates. One was 
William D. Moffat, whose long pub- 
lishing experience contributed much to 
the practical problems to be met in a 
new venture. Later Earl D. Osborn 
joined me in tlie company, succeeded 
me as publisher and in 1928 translerrcil 
the property to the McGraw-Hill Pub- 
lishing Company. 

Aviation started as a semi-monthly 
publication. Its full title was, "Avia- 
tion and .Aeronautical Engineering," To 
cover the great volume of news that re- 
•sulted from the World War, we started 
AiRCRAfT JouBKAL as an aviation news 
weekly. TTiis was continued uniil after 
the War, when it was merged with 
•Aviation and the combination was 
published as a weekly until the depres- 
sion in 1930, when .Aviation became 
a monthly. 

It is seldom that a periodical of any 
type has a continuous editorial policy 
for a quarter of a century through 
many changes in editorial direction. The 
editorial I wrote for the first issue and 
which set the course which -Aviation 
was to follow from the start has turned 
out to be almost prophetic in slating 
the underlying principles that have 
brought .Aviation world wide recogni- 
tion as a reliable, accurate and informa- 
tive aeronautical publication. 

Naturally, it is a great satisfaction to 
its loumler to join in the celebration of 
the lu-emy-fiith anniversary of Avi.v- 
TIO.N and to express tlie hope that under 
the able direction of the great McGraw- 
Hill publishing organization it may con- 
tinue to excel in those qualities of 
trustworthiness that have characterizeil 
its distinguished career of service to 

Lester D. Gardner 
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A NATION OF PILOT 

.fO.OtX) eiLOTS A VEAR-currem goal of che Air Corps’ iraining program! Supplying Basic 
Trainers quickly and in rapidly increasing quaniicics to expediie ihe fulfillmem of this pro- 
gram is one of Vulicc’s prime defense responsibilities. By developing the first mechanized 
assembly line in the industry and reorganizing long-cscablishcd aircraft production methods, 
Vultee has thus far been able to exceed its deliver)' schedule on Air Corps Basic Trainers. 

IHutIf<ilions Vidicf ST-IJ'r ol Mr Catfi IVri/ Coau Tnimmit Ci’ilo, .Vhtfrt! FicU. Cold. 
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Write today for full facts about the wide 
variety of Lyon Storage and Material Han- 
dling Units designed to save floor space and 
step up output by making possible more 
efficient handling of tools and materials in 
storage and production. 


Over 46 aircraft and aircraft engine 
manufacturers have found Lyon Equipment 
immediately helpful in meeting these three 
specific production problems. Many of these 
manufacturers have included Lyon Equip- 
ment in every plant expansion program 
carried out since they started in business. 


This new Shop Equipment Catalog 
describes Lyon Products that 
time and 


have won their wings 
space savers for the aircraft industry. ^ 
All items shown are available RIGHT 
NOW from stocks at our factory and strategic- 
ally located warehouses. 


SHOP EQUIPMENT 




tioned ; manifold pressure gage, cylinder 
temperature gage, exhaust gas analyser 
or fuel-air ratio indicator, and gas flow 
meter gage. 

In the flight instruitient group, the 
magnetic compass comes first in the 
early days of cross-country flying and 
it still holds first plaee today. By name 
we recall the Creagh Osborne as one of 
the first in 1916 developed for aircraft 
work. It was a generous sited bowl 
litiuid compass with a flat card, no 
gimbal suspension, but instead arranged 
to nest in a bed of horse hair in an 
outer shell. It could be placed on the 
floor of the cockpit or with-an inverted 
figured and lettered card, a 45 degree 
reflector would give the proper mirror 
image at eye level. Tliis was soon fol- 
lowed by several models of Sperry 
design in which the bowl was exchanged 
for a cylindrical glass shell with a glass 
top giving full visibility to the sensitive 
clement. 

The 1916 pilot learned by e.vperience 
that the function of a magnetic compass 
was merely to indicate the magnetic 
meridian while in straight flight. 

The question of height was answered 
hy the aneroid barometer, graduated in 
feet to measure height by atmospheric 
pressure or the weight of the atmos- 
phere above the point of observation. 
These early instruments had no temper- 
ature compeii.sation and were not sensi- 

Tlic answer to tviiid drift was fre- 
c|ueiiily only wide painted lines on the 
lower wings of biplanes at 5, 10 and 15 
liegree angles to the side of the fuselage 
by which crabbing angles of flight with 
respect to the ground could be judgetl. 
The Sperry Gyroscope Co. produceil 
about this time a drift meter called a 
Synchronized Drift Set, consisting of a 
low-power telescope >vith a parallel line 
grid in the field which could be turned 
through an angle when looking down 
over the side of the fuselage to line it up 
with the ground track. Simultaneously, 
the angle was transmitted to the com- 
pass lubber line by means of a Bowden 
wire control. At a later date lhe.se Drift 
Sets were used on the .Atlantic flight 
of the N. C. boats. 

Air speed has been measured in 
several different ways. In the days 
of the open cockpit, the mechanical 
type was much in use, such as the 
Morell cup anemometer of the meteoro- 
logical station and a deflecting plate 
type with a pointer to indicate deflection 
in terms of m.p.h. The type that brought 
its indication to the instrument board 
ami has held its place there is the differ- 
ential pressure operated instrument. At 
one time a venturi tube was used in the 
air stream for the ditferential pressure 
head. Today the Pitot-static head is in 
universal use. In the indicating instru- 
ment the important element is a dia- 


Aircraft Instruments 
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to the speed of their turning- .A pointer 
suitably geared to the collar will indi- 
cate r.p.m.'s on a properly marked scale. 

3. The chronomctric type where a 
time-keeper, in the form of a clock 
escapement, checked revolutions made 
in one second intervals and rang them 
tip as it were on the indicator pointer. 
The pointer always registers the latest 
count. If the count was greater than 
the one before, the pointer got a boost 
up scale hy the amount of the difference, 


and if less the pointer dropped down 
scale by that amount. The National 
t'ash Register Co., quite appropriately, 
built one form of this instrument by the 
thousand about a year or two after the 

Today, forms of 1 and 2 are in use 
but with synchronous electric drive 
instead of the flexible shaft in all but 
the simplest installations. There is 
also an all-electric .Air Corps type where 
a special generator driven by the engine 
feeds an electric indicator marked in 

Oil pressure gages counectetl to the 
power plant also have an early date. 

To close this section, the following of 
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S.A.E. 52100 STEEL 
THROUGH HARDENED. 
PRE-LUBRICATION IS 
lOTECTLY FINISKED. 


WITH GREATER BALL CONTACT 
ING CAPACITY • THAT IS 
SCHAn THE BEAL CONTROL BEARING 
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UECO PNEUMATIC TOOLS 




T his extensive assortment of riveters, 
drills, grinders, screw drivers, nut- 
setters, and similar equipment — especially 
for (iie oirplane factory — is definitely built 
to tbe needs of the hour for production 
and more production, 

It Is the result of over 40 years' experience 
in the manufacture of all kinds of air 
tools — a natural development of long 
years in building quality riveters, drills, 
grinders, rammers and miscellaneous 
tools for machine shops, foundries and 
industry in general. 

And with Cisco production now three 
times what it was a year ago delivery 
schedules are being speeded up every 
day- Your inquiries will receive prompt 


Send for Bulletin No, 85 containing full 
description of the Cleco line together with 
helpful specifications, charts and tables. 




deco Sque«Mrf ar« mad* in algbi styles 
Typtcol exotaples ol Qeco Squeese Rli 


THE CLEVELAND PNEUMATIC TOOL CO. 

3734 East 78th St. CLEVELAND, OHIO,U.S.A. 








or nid or nr*» I 


ml .'Iffeiila in Pnm'it/al Cuies 




consists oi a small air-driven gyro oper- 
ated by a venturi tube. Its axis of rota- 
tion Is athwart ship. Its ginihal or pre- 
cession a.xis is fore and aft. A light 
spring restraint about this axis main- 
tains a zero indication in straight flight 
bnt any right of left deviation tif the 
airplane causes a corresponding tilt to 
take place about the gimbal axis and the 
amplitude of this tilt is proportional to 
the rate of turn. The early instrument 
had a shutter type dial that exposed 
large or small white areas to the right 
or left when indicating. 

The instrument now has a blunt 
pointer indicator whose width is a 
measure of the deflection required for 
a standard rale of turn and in addition 
it is fitted with a ball level vial which 
indicates the proper bank in a turn by 
remaining at the center. It is among 
the essential flight instruments todav 
and as such lias contributed to many 
history-making flights. 

The gyroscope was first applied to the 
airplane in the form known as the 
"Sperry Stabilizer" as shown in the 
accompanying picture of a Curtiss F. 
Boat. The gyroscopic unit shown in 
the foreground, made up of two pairs of 
electrically driven gyros provided an 
artificial horizon reference from which 
electrical signals were taken to control 
the power take-off from the windmill 
.servomotor, seen in the background 
under the radiator, to the airplane 
controls. 

In a historic sense the "Sperry Stabi- 
lizer" back in 1916 and earlier was a 
gyroscopic flight instrument. It had 
ilcgree scales on it by which lateral 
and longitudinal angles of flight atti- 
iiitle could be checked, but unfortunately 
It frequently had to be installed in loca- 
tions where these scales could not be 
seen by the pilot, and its Flight Instru- 
ment function was therefore subordi- 
nated to its "Stabilizer" function. 

post-war commercial aviation took an 
upward turn. Tltc Daniel Guggenheim 
Fund for the Promotion of .\eronautic.s 
was formed and contributed much to this 
end. One of its most important activ- 
ities was the establishment of a Full 
Flight Laboratory under Lieuleiiani 
James H. Doolittle for the study of 
what was then called fog flying, now 
called blind or instrument flying. 

It was not until 1929 that Jimmie 
Doolittle's call for gyroscopic help 
came. Sperry engineers brushed the 
dust off of some museum pieces and 
set to work rebuilding them for his 
work, and on September 24, 1929, his 
lii.sioric bliml flight and landing was 
accomplished entirely by instrumenis. 
Thus was born the Horizon and Di- 
rectional Gyros of today. 

Xot all iiislrumcnls with a bright 
beginning have stood tlie test of time. 


Two years before the date above, 
Charles A. Lindbergh made his his- 
toric .Atlantic flight. A new compass, 
the earth inductor, was credited in a 

gatioii to the Irish coast. The earth 
inductor compass had been preceded 
by one or more types oi distant-reading 
compasses, the object being to locate 
the compass proper in a more favorable 
position away from disturbing magnetic 
conditions usually found at the instru- 
ment panel. The earth inductor com- 

It used the current developed by a coil 
of wire rotating in the earth's magnetic 
field, the current thus induced being a 
function of the orientation of the com- 
mutating brushes with respect to the 
earth. With this type of compass, one 
.set in the desired course by hand on a 
dial which through a long flexible drive 
shaft set the angle at the compass 
proper, and then “on course" indication 
was shown at a zero center reading 
galvanometer. 

-A number of factors contributed to 
its final disuse, chief of which was the 
laying out of airways by beacon and 
radio beam, and two-way radio phone 
communication. The azimuth gyro 
checked with a modern air compass for 
a standby is the approved flight com- 
bination today. 

There is some sign of a reawakened 
interest in remote reading compasses 
for military purposes, but this is more 
likely to lead to newer developments 
rather than the revival of old ones. 

.Auxiliary instruments lor the air- 
plane started from scratch at the lime 
we write about, and the list has been 
changed or added to from year to year. 
Space will not permit us to more than 
catalog them. The early instrument 
manufacturer had the problem to find 
the necessary extra power for those 

instruments like the .Automatic Piloi 
that required it. The engine builder 
provided no extra power take-offs at 
that lime. On the other hand, the air- 
plane de.signer had not begun to "clean 
up” his plane designs and therefore did 
not mind a power windmill or propeller 
driven generator or two fastened to the 
.side of the fuselage and for the vacuum 
operated instruments a good-sized 
venturi tube in the slip .stream was ac- 
cepted practice. 

This picture has rapidly changed in 
the last few years for all ships in the 
high speed, and large multi-motored 
classes. .Auxiliary power demands have 
been met by small gasoline engine 
driven generators in many instances. 
The engine manufacturer now makes 
special provision for driving vacuum 
and hydraulic oil pumps ns well ns gen- 
erators of increased output. 

Electrical indicating systems todav 
tTmi In pant 234) 
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A LIGHTER, STRONGER, UNIMATIC 
PROPELLER IS NOW AVAILABLE 
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Materials 

(Conlimied I'om page 86) 


lU!, varnish, or dope when required: 
such tests should comprise alternate!; 
soaking In salt water and drying, etc. 

Specilications for military airplanes 
issued today refer to Bulletin No. 23 
which is a list of approximately iS23 
specifications for materials and proces- 
ses which is published monthly in order 
to Weep the industry informed of new 
and revised specifications. 

It is interesting to note the emphasis 
placed on resistance to vibration at this 
early dale, even if the "crystallization” 
would not be accepted by metallurgists 
as a cause of breakdown in fatigue. The 
stresses induced by reversals of load and 
vibration produce the majority of fail- 
ures of aircraft and engine parts, but 
the basic fatigue strengths of the mate- 
rials, which arc now well established, 
are not considered as import.mt as the 
faults in design or fabrication which 
introduce stress concentration factors. 

Service in Mexico and Texas had 
also made the engineer conscious of the 
necessity for adequate protection of the 
structural members of airplanes and 
propellers. Research in this field has 
been continuous. The linseed oil. iron 
oxide metal primer which took from 
twelve to sixteen hours to dry has been 
replaced by a zinc chromate primer with 
a quick drying synthetic resin vehicle. 
This primer has given excellent service 
as a corrosion inhibiting covering. The 
original tung oil, natural gum varnishes 
and enamels, used exclusively for many 
years for wood finishes, have been re- 
placed by coatings manufactured from 
synthetic resins of the formaldehyde 
and alkyd types. The goal for exterior 
protective coatings has been a one-coat 
finish, pigmented to give the color 
scheme desired, which would dry in 
from thirty to sixty minutes to a hard 
adherent film of sufficient flcxibiliiv to 
avoid cracking on flat vibrating sur- 
faces. This has been achieved in some 
of the latest camouflage finishes. 

Glue joints in the early airplanes were 
made with a hot. hkle glue or cold, liquid 
glue, both susceptible to absorption of 
moisture and delectable to fungi. Blood 
albumin glues for plywood and casein 
for wood assemblies were introduced in 
191/ and immediately became widely 
used on account of their superior mois- 
ture resistance. The latter is still used 
extensively for assembling parts at the 
airplane factories, although cold selling 
urea formaldehyde glues of equal 
strength and moisture resistance, and 
practically free from fungus attack, are 
coming into use and, undoubtedly, will 
gradually replace the casein. Phenol for- 



maldehyde flues, often applied in the 
form of thin films, produce the water- 
resistant plywood required by Array- 
Navy Specifications, A thermoplastic 
glue of the aceto-butyrate type, used as 
a cement lor laminated glass, has been 
used for joining layers of wood veneer, 
but is not the equal in creep resistance 
at high temperatures to the thermo- 
setting types. 

The desire to conserve metal for use 
in highly stressed parts of combat air- 
planes has acted as a stimulus for the 
development of substitutes which may 
he used in training airplanes and parts 
such as doors, floors, flaps, seats and 
brackets, and which may he divided into 
several classifications: 

(1) Plywood manufactured in sheets 
on standard platen presses and used flat 
or formed by steaming and bending and 
later glued to the structure of the air- 

(2) Plywood manufactured by wrap- 
ping successive layers of s'eneers in 


strips or sheets around a form of the 
desired shape and molded in place; 

(a) Using casein glue at room 
temperature and simply applying 
pressure — now practically obsolete. 

(b) Using a tliermoplastic or a 
low-pressure urea formaldehyde 
thermosetting glue and flexible die 
which will follow the contour of 
the molded shape. The whole as- 
sembly is placed in an autoclave 
and set umier regulated low pres- 
sure ,ind temperature, 

(c) Using a phenol formaldehyde 
thermosetting glue with male and 
female dies which will withstand 
high pressure and temperatures. 

(3) Plastics reinforced with wood, 
fabric or paper, by thorough impregna- 
tion and cementation, followed by the 
application oi heat and pressure. The 
fillers are generally laminated altliough 
a macerated fabric is also used. Depend- 
ing upon the relative stiffness of the 
filler, the material can be made into in- 
tricate parts by cementing preformed 
pieces in a mold, 

(4) Plastics molded to the desired 
shape in a die from molding powder and 
fillers. 

Plywood was used extensively in the 
form of flat sheets screwed to wooden 
trusses for fuselage construction prior 
to the advent of the welded steel, fabric- 
covered fuselage which was first pro- 
duced in this country in 1919. The 
paneled fuselage was heavy and the 
maintenance cost was high due to de- 
terioration at the attachments from mold 
and vibration. Formed sheets for lead- 
ing edges and complete wing covering 
have been more satisfactory although 
.separation of the plies .and mold growth 
was frequent until the modern glues 
came into use. The monocoque fuselage 
was quite successful in some of the 
early transports and is finding a field 
in training airplanes. Interest in the 
fabrication of parts such as doors, in- 
strument boards, cowling, and control 
surfaces, from plywood and plastics, has 
received a marked impetus in the past 
year. The plastics have the advantage 
of greater resistance to moisture absorp- 
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SPECIFICATIONS TYPE W MOTOR 

Voltoge, 115; horsepower output, W; r.p.m., 
6500; duty, continuous; varying speed; weight, 
7 lbs. 7 ozs.; bearings, greose-seoled boll. 


Whether it's power or personolity, there's 
a plus extra that makes a leader and a 
winner. Built-in extra "Power Hours" give 
Dumore motors what it takes to lead the 
pack in the fractional horsepower field. In 
better electrical appliances, precision busi- 
ness machines, delicate aircraft controls, 
scientific instruments and a host of special 
applications . . . Dumore is ready for more 
than the job demands.Write for engineering 
service application blank ... no obligation. 
THE DUMORE CO., Dept. 381.H Racine, Wis. 
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%RTHEAST AIRLINES 

NOW GIVES YOU 00U6LAS SERVICE 
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North of Boston to Montreal and points in Maine, 
Northeast Airlines now offers the same Douglas luxury travel fhof 
distinguishes America's major airlines. A fleet of new 24-passen- 
ger Douglos transports enobles Northeast to give the utmost in 
speed and comfort— whether you ore business bound or pleos- 
ure bent. Douglas Aircraft Co. Inc., Santo Monica, California 
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Mass Production with 

CURTIS 
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Air 

Cylinders 


Used by Curtiss-Wright 
Corporation at Buffalo 
and St. Louis Plants 

^ -'iH 

' 1 • 

In these days of national 
emergency, it is more im- 
portant than ever to keep pro- 
duction continuous, to step up 
Its efficiency aod to minimize 
interruDtions for reoairs. 

■' -i- i 


Under such condicioas, Curcis 
Air Cylinders give unfiiliog 

service because of their rugged construction and simplicity ol 
design — only one moving part. It is often a simple mattet to 
powerire a hand operation with a Curtis Air Cylinder and not 
only increase your production but lower costs at the same time. 

As in the Curtiss-Wright installation illustrated above, Curtis 
Air Cylinders are ideal for a wide variety of lift, push or pull 
operations. They are stepping up production and cutting han- 
dling costs in hundreds of other industries too. 

Installation cost is small and power consumption low, using 
regular shop air lines. Accurate control is assured and there is 
no risk of injury from overload or bad atmospheric conditions. 
Because of their efficiency, negligible maintenance expense and 
long life, important savings are almost inevitable wherever 
Curtis Air Hoists and Cylinders can be used. 

It will pay you to check your plant to see where Curtis Air 
Power Cylinders can be applied to increase efficiency Our new 


free booklet, 
"How Air Is Be- 
ing Used in Your 
Industry," will 
give you helpful 
suggestions. Send 

_ru 

j M.cHw.iiy Divi..,, I 

CURTIS 

S>. Louis • New Yo 



about 15 percent higher. The discovery 
of inter-granular corrosion in the wing 
covering of foreign airplanes operating 
in this country, led to the development 
in 1927 of a pure aluminum-coated dur- 
alumin by E. A. Dix, which solved the 
problem. Several other aluminum alloys, 
cast and wrought, have been developed 
for special applications. 

It is of interest to note that the first 
tests on thin sheet for wing covering 

inch in thickness and the engineer con- 

times that of doped fabric and the tear 
resistance no greater, its use as a wing 
covering was doubtful. This illustrates 
the analysis which is often made when 

used to the greatest advantage until a 
school of design has been established 

istics of the new material. 

Magnesium alloys of lower density 
than the aluminum alloys, but showing 
little advantage in strength-weight ratio 

introduced about 1928. The wrought 
alloys are not as easily formed into 

aluminum alloys, and the corrosion re- 
sistance is less, which has retarded 
their application to airframes. The 
castings are used extensively in engines 
and represent from two to three per- 
cent of the total weight of the airplane. 

to produce aluminum and magnesium 
will undoubtedly have an effect on the 
applications of these metals after the 
emergency. Since the large production 

dominance in the aviation industry. 

During the first World War the need 
for conserving and expanding the re- 
sources for materials used in aircraft 


The principal structural material was 

available, but it took a large organiza- 
tion of men and equipment to cut and 
dry the timber, and a reduction in 
specifications for the allowable angle 
of grain and number of defecu in fin- 
ished parts was necessary in order to 
conserve it. The supply of hardwood 
for propellers, and ash for longerons, 
was extended by splicing and laminat- 
ing the smaller pieces of timber. Metal 
propellers of forged aluminum alloy, 
solid steel, and welded steel have elimi- 
nated the spectre of a shortage of haril- 
woods. It is interesting to note that a 
{Tun to page 216) 





Gliding 

(CB«li»ur<I jram fauB 9S) 


Duration haa become less and less 
popular with contestants. The Ameri- 
can record set by Lieut. William Cockts, 
Jr. in Hawaii, of 31 hours and 34 min- 
utes, still stands. 

While records at national and sec- 
tional contests have created interest, the 
.ictual progress of motoriess flight has 
been achieved by the activities of the 
clubs throughout the country. Now 
numbering 158, they deserve particular 
mention and credit for the interest they 
have created and m.iintained in gliding 
and soaring. 

No history of gliding would be com- 
plete without mention of the late Warren 
E. Eaton, whose enthusiasm for motor- 
less flight did so much to ads-auce it. 
Warren Eaton, who had a distinguished 
career as a flyer in the World War, was 
rme of the pioneers in the American 
gliding renaissance. participant in 
tlie early contests, a director of the 
farmer National Glider Association, a 
founder of the Soaring Society of 
.America and its first president, he was 
the driving force that carried the ntove- 
iiient forward. 

It is difficult to appraise the ntost im- 
portant factors in the development of 
motorless flight during this 23 year 
.span. Had not J. C. Penny, Jr., and 
Edward S. Evans become interested, 
Warren Eaton might never have gone 
into the movement with all of his 
enthusiasm and ability. The three men, 
each in his own way, have made sub- 
stantial contributions- Under the lead- 
ership of Eaton and the Soaring Society 
of America, gliding achies-cd its great- 
est forward step. 

Much credit, too, is due to such men 
as R. E. Franklin for the development 
with his brother. Wally, of the famous 
Franklin utility glider. The designs of 
Hawley Bowlus of California in his 
ships. .Augustas Hallar of Pittsburgh, 
the Sehweizer brothers of Elmira with 
their excellent two place job — the 
efforts, work and enthusiasm of Com- 
mander Ralph S- Bamaby, Richard 
DuPont. Lewin Biirringer, Jack 
O’Meara, Stanley Smith, Parker Leon- 
ard. John Robinson, Chester Decker, 
.Stanley Corcoran, Emil Leliecka, Arthur 
B. Schultz, Harland Ross, Rob .Auburn, 
Harvey Stephen.s, Udo Fischer, II. L. 
McHenry, Floyd Sweet, Youston Se- 
kella. and many others. Special iiien- 
tiun should be made of Earl Southee, 
who has long been affiliated with the 
national group. Such a list could be 
extended but it is not personal history 



Gilder beind towed at Cbnira by a winch 
low, Tbie method hoe reploced the eld- 


we write but the brief history of a 
niovement, and one that is far, far older 
than the 35 years encompassed in this 

The names of Elmira, N. Y„ .Arvin, 
Calif., h'rankfort. Mich., Lockporl, 111., 
Ellenville, N, V., and Wichita Falls, 
Tex., have all made their mark in the 
recent history of motoriess flight. 

Design has greatly improved. The 
somewhat frail and crude craft of 1926 
lia%‘e been smoothed out. built up in per- 
formance and appearance until, like the 
power ships of the .same period, they 
are belter and far finer in performance. 
To even the untutored eye of ibe lay- 
man a picture of the ships in the first 
national contest and a similar group in 
the national contest just concluded show 
a striking development in appearance. 


The records of performance of these 
gliders and sailplanes as has been 
mentioned will prove the point. 

From the single-place, primary glid- 
ers, where not so much as a fuselage 
protected the pilot, the machines have 
been improved until such a large carrj - 
ing glider as the Gross F3 with a capac- 
ity of 4 passengers appeareil and flew 
successfully, 

Mcminn should be made of the 
changes in launching technique- First, 
of course, came the shock cord. The 
use of airplanes aiiil the use of automo- 
biles have reniained constant. The most 
efficient device and most popular is the 
power winch mounted on a truck 

Looking ahead, it is to be hopetl 
that a national program for glider 
training can be inaugurated and placed 
in coinpelcnl hands. It may well be 
part of the present pilot training pro- 
gram of the C..A.B. and reach in par- 
ticular the age group between 14 anil 
lA Such a program is not an expensive 

The continued interest of the .Army 
anil Navy in glider development will 
he invaluable. 

Much speculation exists on the poten- 
tial CDimnercial value of gliding. No 
one can yet determine or forecast ac- 
curately what this will be. American 
genius given the opportunity may open 
new fields for motoriess flight. 

\\*e must acknowledge that the care- 
fully planned program of the Germans 
and Russians carried them a long way. 
America can go farther faster once wc 
adopt a sensible program. 

Here is the challenge to the Soaring 
Society of .America to prove its value 
as a truly national organization. What 
it accomplishes in leadership from now 
on will he of great importance to the 
further ileveloptm-nt of .American motor- 
iess flight. 
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This New Tracing Cloth 
Prevents Scars and Stains 
on your Drawings 


PHOENIX is an improved tracing cloth that defies 
perspiration stains and water marks — that bnldt pencil 
smudges and erasure scars at a minimum. Now you can 
have clean tracings, in pencil or ink. free from the 
untidy "ghosts" that reproduce on blueprints! 

For PHOENIX is ghost-proofed by a remarkable new 
processihat defies moisture, and gives you an unusually 
durable working surface. You can use harder pencils 
with this improved cloth and get sharper lines with 
less tendency to smudge. Even 6H pencil lines show 
clearly, and reproduce sharply! Erasing does not mar 
the drawing surface; erased areas take pencil smoothly 
— and ink without feathering. The new white color 
and increased transparency provide exceUent drawing 
contrast and produce strong blueprints, 

Let PHOENIX prove its merits on your own drawing 
board, Sec your K&E dealer, or write for a generous 
working sample and an illustrated brochure. 


KEUFFEL & ESSER CO. 






TRACING CLOTH 

for pencil and ink 




STARRETT BAND SAWS 
for YOUR kind of Metal Cutting 



Made of special tough alloy steel with exclusive 
STARRETT heat treating and tempering processes and 
the most modern tooth milling and setting machines. 
Available in 12 widths (1/16" to 1"), 4 gauges, 8 
pitches, 3 tempers and 3 sets — in coils of any length 
or cut to length and welded. Write for STARRETT 
Band Saw Folder "V.” 

THE L. S. STARRETT CO. ATHOL MASSACHUSETTS U.S.A. 

World’s GrealesI Toolmakers 

Precitiun Tonis . . . Dial Indicators . . . Ground Flat Stock 
Hacksasss . , Metal Cutting fiaodsa«rs . , Steel Tapes 

STARRETT 

METAL CUTTING BAND SAWS 


A. A. Radio 

(Co«imifd Irom page US) 


“You need two chairs lo start a busi- 
ness.” The chair worked perfectly 
after suitable changes were made in the 
cop Co accommodate the instruments 
under test. It became desirable to have 
a second test position and when Oiarlcs 
Banks, American Airlines radio engi- 
neer, went to get another barber’s chair, 
the dealer asked, “What did I tell 



Buifalos at Singapore 

{Coniinued from page 106} 


pilots with less than 100 hours of flying 

Features contributing to the Buffalo’s 
high speed arc the efficient tapering of 
the wing, clean cantilever design of the 
tail structure, flush riveting, and com- 
plete enclosure of all devices that it 
is possible to keep within fair aerody- 
namic lines. Stable stall characteristics 
of the wing are accomplished without 
the aid of special stall prevention de- 
vices. Landings and stalls may be nuide 
without any tendency for one wing to 
drop. Stall action is a gradual settling 
of the nose without dropping off at 
either side. According to R.A.F, fighter 
pilots, the Buffalo is "a delight to han- 

Quick assembly is aided by the method 
of packing. Each ship is packed in two 
cases, one of which conmins engine- 
mounted fuselage, landing gear and 
parts, and the other containing the wing 
with propeller and tail surfaces. 

Specifications and performance data 
available for publication on the Wright 
Cyclone powered Brewster Bulfalo are: 

Span 35 ft. 

Length 25 ft. 8 in. 

Height 12 ft 1 in. 

Wing area 209 sq.ft. 

Gross weight 6,520 lb. 

Maximum speed {at 16,- 

<500 ft.) 345 m.p.h. 

Rate of climb (S.L.). . .4.000 It/min. 

Service ceiling 34,000 ft. 

Cruising endurance 10 hr. 40 min. 
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Breeze Cartridge Starter 
Spurs Horsepower to Action 

With the flick of o swilch the Breeze Cartridge 
Engine Starter® spurs horsepower into instont 
oction. Its powerful torque, smoothly ond ropidly 
built up by burning goses, provides the ideal 
cranking cction for immediate engine response. 
Summer orWinter,the starter moy be depended 
upon for uniform service, no motter how fre- 
quently used. As a result, the starter has been 
found by the Army, Navy, and Coast Guord to 
be particularly suitable for the exacting require- 
ments of their high-powered planes. 
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Loening 

{CoHliitucd from fage 63) 


lime been paliem enough to work oul 
deiails such as dynamically balanced 
control parts to eliminate the flutter. 

On the other side of die picture, 
many a plane with little military value 
was for years used in a most popular 
way in the Army and Navy because the 
upholslry and windshield were well- 
worked out and because a lucky com- 
bination of slipstrcani and wing flow — 

totally unforeseen by the designer 

gave unusually good control on landing 
that made it easy for the pilot 

-A further lesson to learn on looking 
over these years has its humorotts 
aspects. When we read— for example 
—Specification 100-A of the Navy 
which was the bible for the construction 
of Navy aircraft from 1919 to 1923. we 
find that "the use of aluminum in any 
aircraft part is prohibited" and further 
that — by odier government specifica- 
tions — "the use of welded items in the 
control system is prohibited." 

To give a specific instance — in 1920 
the writer suggested the use of welded 
aluminum tanks and was looked upon 
with horror by all departniems. It was 
perfectly clear tlim a heavy gage solidly 
weliled aluminum tank fnot even du- 
ralumin) was stronger, lighter, cheaper, 
and certainly nnich more reliable tlian 
the existing riveted and soldered steel 
tanks that were rattling themselve.s tft 
pieces all over the world. 

It was only by continued argument, 
continued persuasion and exhaustive 
demonstrating tests tli.at permission was 
finally obtained grudgingly to introduce 
this item — now standard the world over. 

It would burilcii tliis article too much 
to disclose the doaens of instances of 
this sort of delay in development which 
other constructors in America have ex- 
perienced in their hi.story. But, the 

general eonclusion to draw is this 

development is hindered greatly by the 
govenmient drawing up specifications 
for new aircraft and furnishing them 
in detail to the constructor- The gov- 
ernment engineers are not inventors, 
they are not developers, and they are 
not practical constructors. They are 
extremely well - informed, well - inten- 
tioned aviators with a thorough mili- 
tary backgroiuid- Their ideas of speci- 
fications for new aircraft must psycho- 
logically inevitably be based on their 
own knowledge of old previous aircraft 
that they have used. When they specify 
what they want to have, they cannot 
draw upon any new fund of imagination 
or prognostication of what they could 
flct- 


-As a result we have the very definite 
process still going on — that the Army 
and -Vavy want next year’s advanced 
plane built on last year's specifications 
dlu^ completely pulling the can before 
the horse. The solution is simple. The 
first request of the government in a 
new development should be that the ex- 
perienced constructor write out new 
specifications as he sees them. This is 
purely as a guide to the government 
to indicate what is coming. The con- 
structor should be given the perform- 
ances of the best then existing planes 
ill service of that type and told that the 
government would like at least — let us 
say — 20 miles more high speed, 5,000 
feel more ceiling, so and so much more 
load, and such and such additional 
equipment. 'I'he constructor should 
then be gently kicked out of the office 
of the Engineering Division and told 
iicver to show his face there again until 
lie arrived with his airplane to denion- 
slraie the achievement of these per- 

The whole system of approvals, of 
drawings, etc., on experimental aircraft 
chat is now done seems like an utter 
waste of lime and greatly limits the 
inventive lolent of the constructor, it 
is only a necessary system where the 
constructor is iiieompctem or untutored 
in the details of aircraft construction 
like some of the automobile companies. 
But, if the constructor is incompetent, 
the government should probably not 
have given him the contract in the 
first place. .And if the constructor fails 
in his new developiiiem assignment 
he has just that much less chance of 
ever again being asked by the gov- 

We will ne\er know how many bril- 
liantly and amazingly successful new 
developmems we have missed by not 
using this system because it has just 
been impossible for them to be born. 

-A still further interesting lesson to 


be learned from tlie Inst 25 years is that 
no new development in aircraft design 
that involves increase in speed has ever 
failed to finally achieve success no 
matter what the cost or the limitations. 
If greater increases in speed need pro- 
hibitively large airports, lo and behold 
the airports are finally built. -And the 
reverse of this axiomatic principle is 
also found to be true; and that is, no 
element introduced into aircraft that 
reduces speed such as slots, flotation 
features, mufflers, etc., ever survived- 

Let us take an admittedly limited 
glance at some of the high points in the 
devt-lopmcm of loads, construction, con- 
trols. types and sizes, accessories, etc. 

Progress of aircraft design in twenty- 
five years means spanning the gap from 
the J.N. training plane to the Douglas 
B-I9. In the year 1916 there had 
already been very material progress 
since the birth of practical aviation in 
Deceiiiher 1903. For one thing the 
pusher type airplane had practically 
vanished from the scene. The biplane 
was in universal predominance. Fuse- 
lages were universally enclosed. 

Two years of war had already taken 
place and guus were being mounted on 
the Sopwilh, Nieuport, Fokker, and 
Albatross fighters of that day. .A gen- 
eral resume of the technical data of the 
average planes of 1916 compared with 
what we find 25 years later gives a 
revealing insight into the details of 
development. 

What interests everyone first seems 
to be wing loadings. Well, in 1916 the 
wing loading of the Curtiss J.N. was 6 
pounds a square foot and wing loadings 
of contemporary planes varied from 
sligluly less for so called high-altitude 
planes and fighters like the Sopwith to 
some 8 pounds a square foot on more 
heavily laden two-seater planes that 
were designed lo carry additional guns 
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and some of the early types of bombs. 

It was only in 1918 that the over- 
loaded DH-4 and the LePere — and also 
the 300 hp, Spad — befan to flirt with 
the then dangerously high wing loading 
of 10 pounds a square foot. Compare 
this to the 40 and 50 pound wing load- 
ings that we so lightiy consider today I 

Since the early Wright plane of 1903, 
wing loading had increased from 2 
pounds per square foot to 10 pounds in 
15 years — a five-fold increase — so it is 
not so out of line to have wing loadings 
again increase Gve-fold in the span of 
another 20-odd years. But what are 
we going to do in another 20 years if 
we still have this five-foid increase and 
are flying planes with a wing loading 
of 250 pounds per square foot— or is 
this, perhaps, going to be the era of 
boundary layer control which will per- 
mit of this? After all, modern flaps 
brought our present great increase in 
permissible wing loading. 

As to horsepower loading, the train- 
ing planes of 1916 — most prominently 
the Curtiss J.K. and the Avro 504-K — 
had power loadings of around 20 pounds 
to the hp. — the hp., however, being a 
very questionable quantity. 

The Curtiss OX was charitabiy rated 
at 100 hp. but could not possibly gel 
any such figure under present day tests, 
The Avro was powered by a 110 
LeRhone which used up a large por- 
tion of this horsepower to drive itself 
around so that no such net horsepower 
arrived at the propeller. 

More advanced fighting planes of that 
era such as the Sopwith, the Halber- 
stadt, the early Spad, the Fokker, and 
the Albatross came down to around 11 
to 12 pounds to the horsepower. But 
a most startling step was taken in this 
direction with the advent of the British 
Rolls Royce DH-4 and the American 
Liberty engine DH-4 which by 1918 
were using 400 hp. to lift 3,700 pounds 
and had passed under the magic figure 
of 10 pounds to the horsepower. 

Today we have planes of this gen- 
eral character in the two-seater class 
rated around 4 to 6 pounds per horse- 
power. The reduction in pounds per 
horsepower also seems to follow some- 
what in the same ratio but, of course. 


cannot continue very much further even 
though fighters of the present day are 
beginning to flirt with the 3 pound 
per horsepower era which is pretty near 

this score with any kind of load 
capacity. 

CooitructiOD 

In construction details, 25 years have 
brought many changes. Probably no 
other branch of engineering has seen 
so profound a metamorphosis of funda- 
mental structure. 

The 1916 airplane was a wood and 
wire structure, fabric covered with 
mostly ( in America ) a water-cooled 

Twenty-five years later the exter- 
nally braced biplane wing cell has given 
way — in the military field — to the all- 
metal, stressed skin, cantilever mono- 
plane in universal use in all sizes, 
except in a very few training planes 
and even these are fast being outmoded. 

Fuselage construction of wooden 
stringers and posts with wire bracing 
so familiar in the J.N. gave way first 
to veneer covering as in the DH-4, the 
Curtiss Oriole and the L.W.F of 1918 
to 1920, Meanwhile another trend had 
developed in the construction of fuse- 
lages using welded steel tubing. This 
was exemplified in the Fokker D7 
which was the first plane in large pro- 
duction to use the welded steel tube 
fuselage. This steel frame construc- 
tion is still quite widely used commer- 
cially and has many merits and a per- 
sistent survival. It is weather proof, 
light, strong, capable of reasonable 
quamity production and quite easy to 
maintain. 

The wing covering of cotton or linen 
fabric doped with cellulose acetate or 
its equivalent, still so popular, was not 
good at resisting weather in the early 
days and was very infiammable. It still 
has much merit — is cheap, light, and 
has been greatly improved. It will be 
hard to improve upon for light planes. 

The advent of veneer in 1918 as a 
desirable materia! was further empha- 
sized in the veneer spar cantilever 
wings of the Fokker D7 biplane and 
the little veneer covered wing of the 


Fokker monoplane which was a sensa- 
tion until wing flutter (as yet unknown 
in nature) caused several accidents and 
finally abandonment — again a lesson in 
the lack of patience and persistance and 
the building up of prejudices by pilots 
that temporarily block the engineers' 

In 1922 the Junkers JL6 single en- 
gine cabin plane appeared and was the 
early forerunner of the low wing canti- 
lever type. For several years it stared 
us ail in the face. We knew how sound 
it was but the prejudice of aviators 
against change was too much to over- 
come and none dared emulate it until 
Stout with his Ford planes boldly led 
the way to be followed only in 1930 
by the Boeing "Monomail." 'This was 
shortly succeeded by the old Boeing 247 
(for photographs see the article page 68) 
as the first really successful American 
low wing, all metal, cantilever, cabin 
plane. Northrop also entered early in 
this all metal field and of course the 
Ford planes remained outstanding in 
use of duralumin although the Ford 
planes were all high wing. These old 
Fords, still running in many parts of 
the world after a life already of almost 
15 years, are convincing testimony of 
the excellence of their construction. 
But here is an instance of a constructor 
failing to continue his development- 
Why did the Ford Co. quit with its 
excellent plane? A long range peek 
over the horizon would have shown 
that accidents to his planes and deaths 
of the test pilots were discouraging to 
be sure, but were only incidents and 
should in a hard-boiled way have been 
overlooked. (See page 212 for photo- 
sraph.) 

As to veneer in construction, it has 
persisted through the years with a de- 
creasing popularity until the arrival re- 
cently of phenol base veneers (so errone- 
ously labeled as "plastics”) and with 
this weatherproof and excellent homo- 
geneous material the return of wood 
aircraft is becoming evident daily. The 
new veneers are easier to form in great 
pressing operations, are fire and weather 
resisting to a high degree and have 
new popular appeal in their being propo- 
gandized as "plastics" ushering in a 
new age. We still find in this material 
one of the old bugbears of veneers — an 
uncertain briltJeness. 

Controls 

During this era, the height of veneer 
construction of aircraft was found in 
the Savoia twin hull flying boats which 
not only had veneer covered hulls but 
also cantilever veneer skin wings. These 
craft reached their climax in the great 
Balbo flight from Italy to Chicago in 
the summer of 1933 when 25 of them 
in squadron formation flew from Italy 
to Chicago via Iceland and Labrador — 
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23 of them returning safely — an epic 
flight often overlooked. 

It is fascinating to look at the sil> 
houeltes of aircraft in the last 25 years 
and sec how the rudder and fin have 
risen in height — we might say so many 
inches a year. A high rudder and fin 
with not too deep a chord would have 
solved the lateral control — introduced 
the needed self-banking and placed the 
fin area in undisturbed air — giving 
directional stability that was so badly 
needed on many an early plane. Why 

siructor in the country that does not 
escape censure — appreciated the simple 
lessons of this development is a mystery. 
We have but to compare the rudder and 


fin of the original Curtiss J.K. of 1916 
with the Fairchild 24 of today to see 
how relatively minor the difference is 
and yet how very important. Likewise 
a comparison of the Curtiss Flying 
boat of 1916 with our Commuter of 
1930 shows an even greater difference 
and yet one structurally attainable with 
case in 1916 had the necessity of this 
disposition been known. 

On lateral control it took many years 
for constructors to realise that one of 
the reasons that ailerons were stiff was 
simply because the wing twisted so that 
the aileron that was increased in inci- 
dence (to get the necessary aileron lift) 
lifted the rear spar instead — thus reduc- 
ing the angle and the net lift of the 
wing on the side it was desired to raise. 
The solution of this wasn’t the bal- 
anced ailerons that flourished in the 
early twenties— it was simply more tor- 
sional rigidity. 

Of course, as already mentioned, one 
of the mystifying and difficult features 
of aircraft that at first began seriously 
to receive investigation in 1926 was 
that of wing flutter and mass balancing 
of controls — all pretty simple concep- 
tions that had nevertheless not been 
thought of up to that time. 

Before leaving controls let us not 
forget that in 1916 there were in use 
in the United States three different 
types of controls, and pilots were sup- 
posed to learn on all three of them to 
be really proficient and not supposed to 


pass from one to the other unless 
they were pretty "hot.” The controls 
were the old Curtiss slroulder yoke, 
"Dep", and the stick control which was 
then relatively new — believe it or not, 

AccesurlM 

In 1916 aircraft had no starter — no 
cockpit enclosure — certainly no sound- 
proofing — no variable pitch propeller, 
few adjustable stabilizers, and no 
brakes. The three-wheel landing gear 
of the early Curtiss pusher planes had 
been completely abandoned (only to be 
revived now as something sort of new). 
It is quite true that weight limitations 
pres-emed the addition of many of these 


accessories, but, nevertheless, many a 
crack-up could have been saved by a 
very slight addition of weight in the 
form of brakes. But nobody demanded 
them and the competitive aspect of 
someone starting to use them and forc- 
ing the others to follow suit just did not 
take place. Brakes began to appear 
only in 1930. 

Oleo landing gears came on the scene 
seriously at the end of the 1920's. Rub- 
ber shock absorbers had been used 
previously to that with gre.it success 
and there is still much to be said in 
favor of rubber with its great hysteresis 
loss furnishing an ideal bounce shock 

The lack of inslrumenls and radio, of 
course, meant that flying was greatly 
limited in 1916 compared to 1941. Blind 
flying was not attempted at all. Rains 
and thunder storms grounded planes all 
over the country. In fact, very high 
winds were also frequently a cause for 
canceling flights. The lightly loaded 
planes of that era were by no means 
happy and comfortable on a field with a 
35 mile wind blowing because of their 
chances of being upset. 

The Sirftamjtae Urge 

Despite the excellent effect that rac- 
ing had in developing higher and higher 
speeds, it is amazing how long it took 
the obvious streamline lessons learned 
to be incorporated in service aircraft. 


The Supermarine racer of 1927, further 
developed in 1929 and breaking all 
world speed records, could easily have 
been a Spitfire by 1930, but it took the 
British no less than seven to eight years 
to incorporate its lessons into sersice 

Lawrence Sperry in 1919, and the 
Dayton Wright "Alerte” a couple of 
years later, demonstrated conclusively 
the practicability of retractable landing 
gears. Even in the Pulitzer Trophy 
Race of 1926 the Verville racer demon- 
strated conclusively the ease and prac- 
ticability of retracting the landing gear. 
Meanwhile the Loening Amphibians — 
which were then beginning to come into 
wide use in the Army and Navy — were 
familiarizing the services with retract- 
able gears and still nothing startling 
was adopted along this line until 1930 
when several constructors suddenly be- 
gan to realize how much they had to 
gain by folding their gears, fn the 
transport field Douglas in his DC-2 was 
distinctly the first to introduce retract- 
able landing gears into a large sized 
aircraft with tremendously beneficial 

Even the Curtiss Hawk of 1926 could 
have had a retractable l.iiiding gear and 
so could have the Boeing F4B — which 
particularly in the latter plane would 
have made a tremendous difference in 
its performance. -And yet the little ex- 
perimental -Alexander "Eaglerock Bul- 
let” of 1928 was really the first low 
wing retractable gear design in the 
country and no one paid the slightest 
attention to it. 

Through the last 25 years there have 
lasted without interruption continued 
arguments as to multi-engined against 
single engined aircraft. Lately, how- 
ever, this is tapering off because in 
retrospect we now realize so clearly the 
correct analysis of this feature. Twin- 
engine aircraft were without a doubt 
more dangerous than single-engined air- 
craft unless they could fly ailerjuately 
on one engine. Curiously, by the time 
they were dei'doped to the point where 
they could fly on one engine — tlie en- 
gines themselves had been developed to 
such a high state of reliability that tlic 
argument of safety in duplication 
seemed to have lost its potent meaning. 

Now actually while the argument of 
reliability by duplication has been and 
still is used to point out the safety of 
multi-engined equipment, the facts arc 
that there is much more real reason 
for the survival and even increase of 
multi-engine design. The real reason 
is to pack more horsepower into a 
given airplane than can be given by a 
single engine of the largest size now 
available. 

This leads then to the consideration 
of the increase in size of aircraft. 
Twenty-five years ago the largest air- 
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The Airacobra — America's new cannon on wings — 
is coming off the production line in record time, 
with the aid of the DoAll Contour Machine, fastest 
modern method for doing internal and external 
metal sawing, filing and polishing. We are proud 
indeed of the part our DoAll plays in speeding up 
the construction of this mighty watchdog of the air. 

Here are two views of the DoAll at work in the Bell 
Aircraft plant at Buffalo, N. Y. The one at the 
right shows a section of wing base being made, 
and below is a display of dies made on the DoAll. 

The DoAll takes the place of shaper, miling and lathe work on hundreds of jobs — 
does accurate metal cutting in one-half 
the average time of any other method. A 
real time and labor saver in arsenals, 
motor and aeroplane plants, shipyards, 
etc. 
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craft that had flown was tJie earliest 
four-engine pioneer effort of Sikorsky. 
The 1916-17 version of this had four 
Ecnaiill motors of 220 lip. each. Toward 
the end of the war a huge Zepplin May- 
bach plane was built in Germany — 134 
feet in span and driven by four 300 
hp. Maybach engines. The British had 
an answer to this in the lour-inolored 
Handley-Page bomber which flew the 

of course, we developed in 1918 and 
early 1919 the famous NC Flying Boats 
which subsequently were the first to 
cross the .Atlantic ocean. The NC— 
fully loaded — weighed 28,000 pounds — 
carried a useful load of 12,000 pounds 
and did this with a loading of 17.3 
pounds per horsepower and a wing 
loading of slightly over 10 pounds a 
square foot. There were other large 
size planes in this era such as the 
Caproni Tri-motor and a couple of 
feeble efforts in France like the Voisen 
Tri-plane. 

It is interesting that all of the multi- 
engined aircraft of this era were either 
biplanes or tri-planes — all with a mass 
of struts and wires, very badly stream- 
lined, little regard to finess ratio, and 
accent on getting lots of wing area tn 
carry a big load. 

In 2.3 years we have progressed 
through a long series of such develop- 
ments to the Sikorsky S-40 of 1931 
and the subsequent Sikorsky Clipper 
and Marlin Clippers of 1934 and 1935 
in the form of strut-braced mono-planes 
and finally to the clean cantilever wing 
design of the Boeing B-I7 and the 
Douglas B-19. 

In 1929 appeared the Dornier DOX 
which also was a strut-braced mono- 
plane of over 5,000 square feel in area 
—the largest wing surface ever built 
The figures on this forerunner of the 
giant planes — unsuccessful as it was — 
are nevertheles.s interesting. The gross 
weight was 113,000 pounds and the 
weight empty was about 60,000 pounds. 
The wing loading was 22-6 pounds a 
square foot and the power loading 18 
pounds per horsepower. This plane 
was equipped with 12 engines of 500 
horsepower each and carried a passen- 
ger and crew load of 112. 

How interesting it is to compare this 
with the B-19 which has approximately 
the same horsepower loading — cruises 
at over 200 m.p.h. instead of a hare 
hundred, has a gross weight of 160,000 
pounds and carries 11,000 gallons of 
gasoline instead of the 4,000 carried 
by the DOX. 

Here is 12 years of tremendous prog- 
ress in design and striking evidence of 
the importance of streamlining. 

As to the constant argument over 
the relative merits of the biplane and 
the monoplane, it is interesting to recall 
that in the period from 1916 to 1923 


this argument was so vioiciil as fre- 
quently to lead to blows. In a majority 
01 cases the monoplane as such was in 
high disfavor with pilots and looked 
upon with suspicion— considered funda- 
mentally weak and tricky and to be 
avoided at all costs. It is hard to con- 
ceive of this situation when we look 
around today and find the world of 
aviation expressing itself almost uni- 
versally — both in a military and a com- 
mercial way — in the form of mono- 
planes with an occasional biplane trainer 
or private plane as a curious survival 
of an era that has passed. -Actually 
the biplane still has many points in its 
favor but as indicated previously the 
chief reason that it has finally suc- 
cumbed is because it is definitely slower 
and speed — always speed — gives all the 
commands in aviation development (a 
fact that all engineers in this field mu.se 
learn asa fundamental). 

In over water flying — particularly the 
commercial angle — 25 years of progress 
has still not decided the question of 
whether iandplanes or seaplanes should 
be used. In the first phase of its oper- 
ations from Florida to Cuba in 1929 
Pan American Airways usc-rl tri- 
molored iandplanes. Then with the ad- 
vent of the Commodores and the S-40's 
the swing went to the use of flting 
boats. Now, over this identical route 
the swing is back this year to the use 
of twin-engined Iandplanes and a defi- 
nite indication that this, the only com- 
pany in our over-seas air commerce, is 
going to go all out for Iandplanes to 
succeerl the Clippers in the trans-oceanic 

It would take too much space here 
to analyze all of the reasons why the 
record shows these moves were con- 
sistently wrong at the time. Suffice it 
to say, right now, that technical indica- 
tions arc pointing to the fact that flying 
boats in large sizes — 200,000 pounds 
and up — such as are needed for trans- 
oceanic service — will be more efficient 
than land planes of similar sue so the 
most recent land plane choice for over- 


seas seems wrong again. Huge flying 
boats will be just as fast — will get more 
load into the air — and carry more 
useful loads due to the dispensing with 
the tremendously heavy landing gear 
in any such sites. So, if this prognosti- 
cation is anywhere near correct, our 
over-seas airline company is wrong 
again in this regard. 

The same confusing sort of tend- 
encies and judgments seem to have ex- 
isted in the last quarter century in the 
Army and Navy. The Army for coast 
defense could certainly use to very 
great advantage large squadrons of sea- 
plane bombers — because they can be 
scattered all over the coast of the 
United States in any harbor — would 
permit a great flexibility in bases and 
at bases that could not be destroyed by 
bombing. The Army has no such 
squadrons- On the other hand the 
Na\-y with its long range scouting 
operations to be done in the shortest 
possible time should have the fastest 
long-range planes which in the present 
size arc clearly landpiane type. It has 
none of these. 

In short, in 25 years we cannot find 
that judgment in choice of types has 
progressed any belter than it has since 
the earlv beginning when similar errors 
were so prevalent. 


In 25 years the use of aircraft in 
the United Slates cannot be belter em- 
phasized than by the fact that in 1916 
an exhaustive investigation by the War 
Depanmem showed that there were 
only 817 air pilots in the United States 
ttho even remotely qualified as flyers — 
where as todav we have bv now over 
120,000. 

From a few hundred workmen in 
1016 engaged in building aircraft we 
now have 500,000- .And, where in 1916 
nur own government had a total ol less 
than 50 military planes in its possession 
— today we arc fast nearing having 
50.000. Nevertheless even with this 
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WliPii a Mlnw needs a Breafi 

....2,200,000,000 of them 


** In a Bendix-Scinlilia aircraft magneto, a pair of con- 
laet points must make and break 4 amps at UIO tolls 
2,200.000,000 times— as o minimum. 

•k That's no job for a “sissy” — no job for contact points 
of questionable merit. So Beitdix-Scintilla plays safe — and 
specifies Aer.U.I 4)V magneto coiilact poinls. .And ibe rea- 
sons? As sound as Bendix-Sciiitilla itself. 

*AebalWi is no experinienl. Long before the present 
emergency. AERALUit magneto contact poinls were pro\ ing 
their ability to “lake it” in ihe .Army, the Naty. and in 
every major airline in .America. The; (iroved llieir tvorlh 
in the pioneering fUgbls of Lindbergh. PusI and Gaily, and 
Captain Frank Haukes. And today .Aerai.i.dy is adding to 


its laurels — by reducing the "botllcnccks" of produclion- 
bv helping to get planes into the air in llic shortest time — 
and by helping to keep them there. 

* You should know more about Aerai.lov. .And you 
should know more about WilcoThermomelals — the thermo- 
static bi-metals tliat provide absolute tcmperalure control, 
or reaction from Iciiiperalure change. For engineering data 
on both — ask for ) our copy of 
the AVilco Blue BooL 

The H. .\. Wilson Comp.anv 
!0S Chestnut St., \eiiark, \. 1. 

Branches: Chicago * Detroit 
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Defense Comment 


Th* Uniftd States can manufacture batter afr- 
eraft fuel ctrainert — fester — and in larger 


tlon of itrelnera for refrigerators and auto* 



STRAINERS for 
the AIRCRAFT 
INDUSTRY 



Miehi9an Wire Cloth 
Company Leads The Country 
In Production of 
Aircraft Fuel Strainers 




The Honhiop Delis, of 1933. This plane might hove made hlelorr U the goaemmani 


trrnieiiduua expansion some of the les- 
sons of this last quarter of a century 
still Itave a vital and important meaning. 

The outstandinir contribution of 
American aviation to world progress in 
this field is the tremendous play that 
was given during the era to private 
initiative. Our privately-owned air- 


gree that just before the war we had 
more privately owned airplanes in the 
United States than all the world put 
together and the type of planes that 
had been developed by our industry — 
the Fairchilds — the Stinsons — the 
Beechcrafts — the Wacos — the Lock- 
heeds, etc,, were universally in demand 
all over the world. The other phase of 
our commercial air development — the 
growth of the airlines — has not only 
been phenomenal due to the excellent 
basis of competitive effort that we 
forced on ourselves with such success, 
bill it has also been universally ac- 
claimed in that the American aircraft 
that were developed by our private 
industry for tliis work — particularly the 
Douglases and the Lockheeds — were 
eagerly grabbed up by the .airlines of all 
other nations and used by them through- 
out the world. 

In retrospect we can say that in this 
country at least commercial and private 
air initiative has done a great deal for 
military development which military 
development alone w'ould not have been 

It was the demands of the airlines 
and the private owners for efficiency, 
speed, ruggedness, reliability, and 
beauty that developed the technique of 
building the present American all-metal, 
cantilever-wing monoplane with retract- 
able landing gear and variable pitch 
propeller to such a high degree as to 
serve as a most successful background 
for subsequent military development. 

Bui we cannot pass from this sub- 
ject without recalling that after all it 
is true that there is nothing very much 
new under the sun because in 1911 the 
.Antoinette Company in France had de- 
veloped .1 Inw-wing cantilever mono- 


plane — considered a freak — but 
strangely prophetic of what was to 
come 25 years later. 


Materials 

fCoiitintttd from page 202) 


molded plastic propeller (fabric impreg- 
nated with phenol formaldehyde resin) 
was developed at this early period with 
mechanical properties equal to any 
modern plastic. 

There was no substitute for the tin 
for engine bearings in 1917, but in the 
intervening period, copper-lead and 
silver bearings have eliminated the 
possibility of tin shortage affecting en- 
gine production. The tinned steel fuel 
and oil tanks are now aluminum, mag- 
nesium, and in combat airplanes, Rex- 
iblc plastics- 

The present situation is not normal. 
The desirability of conserving metal for 
the more essential parts of combat air- 
planes has caused a great deal of em- 
phasis to be placed on wood, plywood, 
.md other non-roclallic materials. 
Whether tliese materials will continue 
to be used for the primary structure 
after the emergency is problematical. 

The increased application of metal in 
light airplane construction was a 
significant trend before restrictions were 
invoked. Research in the development 
of new alloys is unabated. Ingenious 
and novel methods for processing anti 
joining parts will permit more econom- 
ical production. 

The months to come will bring many 
changes in the use of old materials and 
in the development of new materials- 
'ITic-se tvill be watched with interest. 

The aviation industry revolves around 
a large, highly trained engineering staff 
which is youthful and progressive and 
can be depended upon to exploit any 
material or process which offers a 
chance of success. 
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Higher stresses in certain aircraft structural parts, with 
consequent greater demands on materials, cae the 
natural result of increasing engine power cmd flying 
speeds. 

Chiomium-Molybdenum-Nickel steel (SA£ X4340). 
both in forged and in tube loim, has proved a highly 
satisfactory answer to these new demands. 


When properly heat treated the steel develops ex- 
cellent tensile strength 1180.000-200.000 p.s.i.) com- 
bined with correspondingly high fatigue strength. It 
machines well in the heat treated condition, and 
welds without dilbcuity when pre-heated to 400-600°F. 

Send for free technical book "Molybdenum Steels 
in Aiicrait Construction". 
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niiliiary aviation waa already coming 
into its own. In a sweeping reorgaii- 
iaalion ordered on May 21, 1918 all air- 
craft activities were divorced from the 
Signal Corps and two new aviation 
departments created — the Bureau of 
Military Aeronautics and the Bureau of 
.Aircraft Production. 

Out of a total of 6,287 planes de- 
livered to the AliiK prior to the Armis- 
tice, 1,216 were .American-built service 
planes — no mean achievement for 
scarcely more llt-ait a year's production 
effort and especially in view of the 
acute problems of transpnrl.Hion in- 
volved. 

.Although Congress appropriated in 
excess of IJ billion dollars for military 
aviation purpttses during the war year.s, 
actual expenditures for .aeronautics dur- 
ing the War were approximately $868,- 
(KlO.OnO. Just cinnrasl lliese figures with 
tliose for the present preparedness pe- 
riod and the intervening years which 
are shown in llie accompanying ciiart 
and reflect how much greater those 
sums need must be if the United 
States were at war I 


The impetus given aviation develop- 
ment by the exigencies of war carried 
on through the years immediately fol- 
lowing. Aviation officers established 
new records month after month, flying 
higher, faster and farther than ever 
before. In the fall of 1921 l.ieut. John 
A, Macready took a LePere up to 
37,800 feet. The following year, Gen. 
William "Billy” Mitchell established a 
new world speed record of 224.38 miles 
an hour over a measured kilometer. 

Lieutenants O. G. Kelly and Ma- 
cready flew nonstop across-continem in 
May, 1923. A year later the Air Serv- 
ice again made aviation history when 
its Douglas World Cruiser success- 
fully encircled the globe in a magnifi- 
cent journey of 27,553 miles. And so 
it went. Such familiar names as those 
of "Jimmy" Doolittle, Russell Maughan, 
Maitland and Hegenberger and others 

of every American boy from coast to 
coast. George Goddard, then a Lieu- 
tenant also, made tbe first successful 
flashlight photograpli at night from an 
airplane in 1925. 

.And in this w.iy, though handicapped 
by limited funds, the air service con- 
tinued unceasingly with its work of 
research, development and testing. .Air 
service technicians and pilots pioneered 
in night flying, aircraft radio communi- 
cations, instrument flying, aerial navi- 
gation and so on. "ITiey devised new 
instruments and erjuipmem. better ways 
of building and controlling airplanes. 
As soon as each innovation was proven 
it was immediately released for the 
benefit of our commercial aviation inter- 


ests, Thus, to the air service is due 
no small share of the credit (or the 
world superiority of .America’s coni- 
nierciai aviation and its products and 
services. This is the more rcinarkihle 
when it is considered that the total 
appropriations for the -Army air service 
during all the years following the fir-l 
Worhl War up to fiscal 1941 was 
scarcely half of the sum expended for 
aviation during the brief lime the 
United States was at war. 

In the early years of the last deca<le 
air power began to emerge as one of the 
major weapons of the ’■sinmg arm” 
powers. By virtue of its pitlenlial 
though umricil threat to the safety 
and morale of civilian populations ami 
to the industrial resources behind the 
lines it became the "big slick” of un- 
scrupulous diplomats at liic iuterna- 
tional conference ttibles. 

In recognition of these and other 
factors of military importance, the 
Drum Board, comprising outslaniling 
general officers of the line and the 
Chief of the Air Corps, in 1933 made 
the inlial analysis leading to the crea- 
tion of the General Head<iuarters .Air 
Force in 1935. This was strictly a com- 
bat tc.am. filling the need for a highly 
mobile and powerful striking force that 
could be moved quickly from any part 
of the country to another. 

Our military leadership recognized 
that the unique feature of air power, ns 
coniparcd willi military or naval power, 
was that it could be applied directly 
against the enemy without first over- 
coming land or sea barriers or llie 
enemy’s forces. Therefore it was no 
accident, but farsighted judgment that 
led the United States to pioneer in the 
development and production of the 
superb "flying fortresses," huge multi- 
engine high performance bombers cap- 
able of carrying tremendous forces of 
destruction far into enemy zones to 
prevent the establishment of advanced 
bases from which the enemy can attack 

.Air power is not measured by num- 
bers or (|uality of airplanes alone. It 
consists of three vital elements ; .aircraft, 
trained combat crews and the neces- 
sary air bases with service personnel 
to support the combat units. Though 
it has been more widely publicized, the 
present effort to secure the best fighting 
planes in the world in large quanti- 
ties in the shortest possible time has 
not led to the neglect of the other two 
elements. 

With the dollar volume of its pro- 
gram stepped up nearly a hundred times 
within the space of a year, the War 
Department was faced with a problem 


of aviation personnel training as acute 
as that of production. The quality of 
training given Air Corps personnel has 
long been acknowledged as of the finest 
in the world. The amount and quality 
of training could not be decreased with- 
out weakening the entire structure. As 
a matter of fact, due to the increasing 
complexity of modem aircraft a propor- 
tionately greater amount of training is 
necessary. 

Therefore the current expansion pro- 
gram is being accomplished by inlensi- 
fving and speeding up tr.tining rather 
Ilian by culling corners, Tlie air force 
is utilizing the facilities of established 
commercial aviation schools on a wide 
scale. It is now nearing a rate of 
training of 30,000 pilots and 100,00(1 
mechanics a year, with corresponding 
increases for navigators, bombardiers, 
observers and gunners. Wliereas the 
.Air Corps hail one primary, one basic, 
.and one advanced flying scliool prior to 
tile emergency, lliere are now 41 civil 
primary flying schools under contract 
and 18 basic training schools under 
operation or in process of construction. 
Afivanced training schools arc being in- 
creased to 21. Additional facilities are 
being provided tor training in gunnery, 
bombardment, meteorology and naviga- 
tion, Schools for instruction in other 
mechanical and technical subjects are 
being vastly expanded and increased in 
number. 

In consequence of the foregoing, as 
the combat planes roll off the assembly 
lines in ever increasing numbers, trained 
pilots, combat crews and ground service 
personnel will be on hand to give them 
meaning. 

Air bases and ground supply con- 
stitute the third element. On July 1 
there were approximately 128 air sta- 
tions located at some 109 landing fields 
throughout the continental limits of the 
United States. These figures are not 
stated exactly because with the rapid 
expansion of all activities and extensive 
construction in progress the total is con- 
stantly Increasing. 

Thirty-four of these stations are 
major air bases and the remainder com- 
prises air depots, tactical stations, school 
units, experimental and auxiliary fields. 
The figures do not include the so-called 
"overseas bases.” They are not part 
of the Army Air Forces, but fall under 
liie Defense Commands of the War De- 
partment proper. These air bases of the 
Defense Commands are located in 
•Alaska, Hawaii, the Pliilippines, Pan- 
ama Canal Zone and the off-shore 
-Atlantic area from N'ewfoundland to 
Trinidad, 

U. S. Air Power Today 

We see now how essential it is to 
maintain a precise balance between 
the three elements making up effective 
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TO RIGID PRODUCTION SCHEDULES 

ROEBLING pioneered in the development of wire products 
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Messerschmitt 

iContinutd from page 102} 


However, the equipment as a whole 
will not meet our requirements which 
we impose on our commercial equip- 
ment with respect to performance under 
various temperature and humidity con- 
ditions. The German equipment will 
not pass our tests for operational char- 
acteristics over a temperature range 
from - — 40 to -hl50“F. Furthermore, 
since the various metallic surfaces of the 
German equipment were not protected 
against corrosion, it could not pass our 
standard humidity test. In this con- 
nection, it should be noted that none of 
the coils are impregnated with a protec- 
tive coating of wax; our standard 
humidity tests tvould certainly render 
the equipment inoperable, if not wreck 

The high degree of standardiaation of 
German radio apparatus is further evi- 
denced by the use of identical connection 
plugs and sub-assemblies, and even 
minor components, in a great number 
of various types of German military air- 
craft radio apparatus. Thus, iKgin- 
iiing with the types developed around 
1933 when Germany first started actu- 
ally preparing for war, and down to 
the latest types developed only last 
year these same components and sub- 
assemblies are constantly recurring. 

This is symptomatic of large-scale 
quantity production of radio equipment, 
and indicative of interchangeabilitv not 
only of the various components within 
the radio apparatus, but also of the 
radio apparatus itself in the various 
types of aircraft. It should be noted 
that this procedure, although effective 
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in overcoming production problems, im- 
poses certain grave penalties on the 
nation adopting it. 

In the case of German equipment in 
general, and that of the Messerschmitt 
109 in particular, the heaviest penalty 
is imposed by the necessity of adhering 
to obsolete and obsolescent design prac- 
tices. In some respects German equip- 
ment is at least ten years behind com- 
mercial practices in this country, al- 
though it is known that better designs 
are available. Tliese better designs, 
however, only began to beconte evident 
in the latest German aircraft, indicating 
that a basic new restandardization is 
apparently in progress, and that more 
advanced designs and production 
methods are about to replace the type 
of equipment exemplified by the ^les- 
serschmitt 109 radio apparatus. 


Examination of the radio equipment 
from the Messerschmitt indicates very 



ilvtlnitely titat it is intended primarily 
for communication over very limited 
ranges. The equipment is comprised of 
a low-power transmitter sufficient for 

and a power supply unit. The receiver 
is relatively insensitive, and the trans- 
mitter output is so limited that it can- 
not be picked up by the enemy at a 
distant location. The frequency range 
of the equipment is from 2500 to 3700 
kilocycles which in itseli represents a 
very narrow band for communication 
purposes. Both the receiver and the 
transmitter are tunable in this range of 

ITie equipment weighs in the neigh- 
borhood of sixty pounds and the approx- 
imate dimensions for the various units 
are as follows: 


DyuSTDOtor & Filler hieh 14 " 

lurcriofi BOE a CsblnSH-iSM-rSIS-lillb 13" 
6e.i.liu.ce Unit! 4 M'«5 «-»2- higb 2" 


As far as the size and weight of the 
Messerschmitt radio equipment is con- 
cerned, it should be mentioned that it 
is possible to obtain commercial equip- 
ment in this country svhich will give 
much better performance and yet be 
considerably lighter and take up much 
less space. Specifically, Lear Avia 
manufactures it transmitter and a re- 
ceiver, complete with a shielded loop 
for aural-null direction finding, which 
weighs less tlian half that of the Messer- 
schmitt equipment and the entire three- 
wav Learadio system takes up less space 
than either the German receiver or 
transmitter. The Learadio equipment 
has much better sensitivity, and the 
output of the transmitter is about four 
limes as great as that of the German 
equipment. From this comparison it 
would appear that we, in this country, 
have progressed further with the 
development of lightweight aircraft 
equipment in commercial fields than the 
Germans have with their military equip- 

The receiver has a single band, tun- 
able over the frequency range of 2500— 
3700 kilocycles. It employs a super- 
heterodyne circuit and contains five 
sliieldcd Telcfunkcn HENS 1264 lubes 
used as follows: first RF, detector os- 
cillator, first IF. second detector, and 
audio output. The filament voltage on 
these tubes is 4 volts, and the plate lead 
is brought out at the lop of the tube. 
These lubes are the equivalent of out 
Nos. 24’s or 35’s: their design is at least 
leu years old. They have been obsolete 
for more than five years and are no 
lunger used in this country. The RF 
iletector uses an old type autodyne cir- 
cuit which Is not at all suitable for high 
frequency operation and has been radi- 
cally revised through the use of newer 
types of tubes. 
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T O you the building of America’s air defenses 
presents an unprecedented challenge! 

In helping you meet that challenge, we here at 
Aluminum Industries proudly accept our respon- 
sibility by producing high quality aluminum 
and magnesium alloy castings and miscellaneous 
steel and bronze parts for aircraft application. 
Just as rapidly as possible we are turning out 
the materials that you need. Our production 


capacity has recently been greatly expanded 
with the construction of our new 130.000 sq. ft- 
foundry. Other units will be completed soon- 
Our engineering and research staff is constantly 
exploring new technical developments- 

You may be sure that we are doing everything 
humanly possible to insure that Permite castings 
and parts shall do their part in helping to make 
America strong. 


ALUMINUM 



ALUMINUM > 


ALUMINUM PAINTS 
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Ceramics are used extensively in the 
equipment for terminal boards, coil 
furms and tube sockets. The coils in 
each case are air-tuned and no iron- 
core coils are used except in tlie second 
IK transformer. This is significant be- 
cause Germany has pioneered in tlic 
development and application of iron 
core coils. Tlie receiver output cir- 
cuit is designed for SfXW load, and the 
maximum power output is approxi- 
mately 70 milliwatts. The receiver 
sensitivity is approximately 10 micro- 
volts at the high frequency end of the 
hand, and varies up to 60 microvolts at 
the low end of the hand. The IF fre- 
quency of the receiver is 520 kilocycles, 
and the first IF transformer is double- 
tuned whereas the second IF trans- 
former has only one tuned circuit. 

Ceramic resistors and comlenscrs are 
used extensively in the receiver, and 
these arc color-coded for ease in wiring. 
In every case these are mounted on 
ceramic terminal boards. The various 
le.ads used in the wiring of the receiver 
tire covered with varnished cambric 
tubing and then laced into place. A 
very hard solder is used, apparently 
containing a high percentage of tin, 
llius facilitating necessary connections. 
When special sub-assemblies arc fast- 
ened by screws, cement is used to lock 
these in place; current practice in this 
country is to use an approved type of 
lock washer for this purpose. 

The transmitter consists of four tubes 
arranged as follows; a Telefunken 
REM-9114 lube used as a straight feed- 
back oscillator; the frequency of this 
oscillator is controllcti by a tuning con- 
denser in the plate circuit and is indi- 
cated on a dial on the front panel of 
the set. The output of this oscillator is 
ted to two Telefunken RES-I664D 
tubes in parallel, which function as grid 
modulated RF aniplifiers. 

The modulated equipment consists of 
one Telefunken REM-904 tube. Pro- 
vision is made for another REM-904 
tube to be used in conjunction W'itb the 
present one so that more audio voltage 
can he applied to the grid of the power 
amplifier tube when they are subjectcrl 
to high plate voltage. 

The antenna system is connected with 
tlie set through a "fixed-trailing" 
antenna switch and a variometer. This 
antenna system consists of a short fixeii 
antenna and a conventional trailing wire 
type. TIic circuit is so arranged that 
when oil fixeil aiilcmia position the ship 
serves as a counterpoise; when on trail- 
ing antenna position the fixed aniciiiia 
and the ship serve as a counterpoise. 

The filter for the power supply and 
rectifier for the bias voltage are con- 
tained in the transmitter unit itself. 
Power output for this unit is approxi- 

In general, conslruction of the trans- 


mitter is somewhat along the same lines 
as the receiver and employs the same 
ceramic tcrininal boards and resistor 
assembly. Likewise, ceramic tube socket 

noticed that in the ctiuipment all plic- 
notic materials ineludiiig bakelite, plas- 
tics, etc., are kept to an absolute mini- 
mum; wherever it would be desirable 
to use tills type of material, ceramics 
arc employed instead. 

The power supply for the Messer- 
schniill 109 transmitter .and receiver 
combination consists of a motor-gener- 
ator unit and filler cniiibinalioii ior both 
tiic output and input voltages; tlic.se 
are cmiibineil in one unit. The voltages 
supplied by this unit are; 12 volts OC 
for lighting the filaments of the tubes; 
400 volts DC to supply the plate and 
screen voltages for the tubes; 275 volts 
90 cycles .AC, rectified at the trans- 
mitter, to supply the bias voltages for 
the oscillator and speech amplifier lubes. 

The motor generator unit itself is 
designed to operate from a 24-volt DC 



source. Fuses for the high and low 
voltages both .AC and DC are con- 
tained in this unit. The low voltage 
filter network is only for use in the 
primary side of the motor generator. 
The high voltage filler networks are for 
the receiver only, the transmitter filter 
being containetl in the IransnntteT 
chassis itself. 

Olhar Gvrinon Eqiitpiuanl 

Tlie Mcs.serschniitt 109 radio appa- 
ratus hy no means represents the latest 
radio ei|uipmcni being used by the 
Germans. More modern designs and 
iiinnuiaeturiiig practices have already 
made their appcaraiiee in this war, re- 
\ eidiog tile trend in tlie current rcslaiid- 
ardiaaiion of German aircraft radio 
apparatus. 

.As an instance, some operational 
characteristics of recent Junkers air- 
craft radio apparatus may be cited. The 
transmitter operates in the 5,000-6,000 
kilocycles range with about a 25-watl 
output, using a motor reel and a fixed 
antenna. The fixed antenna has a re- 
mote tuning unit controlletl by a scisyn 
transmitter the rotation of which is 
controlled by an electromagnetic clutch. 
With power off, it is impossible to 
change the setting of the remote tuning 
unit, or to get it out of synchronization 
with the transmitter telelorque or aulo- 
syn or scisyn instrument. The receiver, 
operating in the same range, is good 
down to about i mircrovolt for 50 milli- 
watt output. 

An interesting feature is the provision 
for resonating the airplane transmitter 
with the ground station transmitter, so 
that the ground station becomes the 
dominating or master frequency for all 
aircraft working that ground station. 
The same principle can be used for 
synchranization of tran.smitters and re- 

is a very simple and old idea : the master 

then, through a switching arrangement, 
tlie airplane’s transmitter is turned on 
and [uiieil until zero beat is obtained 
between the airplane's transniiiier and 
the ground station transmitter. 

Numerous ingenious engineering in- 
novations are apparent throughout the 
design, such as the clever use of Iso- 
lantite for terminal boards of fixed 
condensers. 

Generally, tlespite some excellent 
pioneering work clinic in Germany in 
the past, such as the development of 
ccrmics for electrical and radio use, 
negative coefficient conden.scrs, iron- 
core coils, and other familiar conipo- 
nents, titis country is indubitalily far 
ahead of the best that Germany can 
offer in aircraft radio apparatus, fiidi- 
vidual instances of our superiority could 
be cited, but their publication at this 
time may not be in the public interest. 
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Engines 

iContinitfd iroiii page 67) 


output without serious trouble, which 
placet! it in a category substantially as 
reliable as most of the other engines 
of its day. Its principal weakness wa-» 
the cylinder construction which was su 
light that tlie resulting deflection under 
pressure lenrietl to crack the water jack- 
ets. anti there was also considerable 
crankshaft "whip", due to the fact that 
the engine was running within 2tXI 
r.p.ni. of its major critical, which was 
hard on acces.sories and accessory gear.s. 
d'lie fact that few of tlie.se engines 
were used in the war was due prin- 
cipally to the lack of airplanes sullahle 
for them. The production of these 
engines was by our automobile industry 
vrhich had some 10.000 engines built 
by the time of the .Armistice in wliat 







views al left show on ectrly Prall & Wtulney: 
TbCM ol right a tale P. & W. "Wasp". 


constituted one of the major protiuc- 
lion achievements to date. It is especi- 
ally interesting to remember that the 
automobile industry was willing to slop 
automobile production completely in 

to Ibe building of these engines. Con- 
trasted with the present situation, the 
action of these companies in the last 
war is especially reinarkable. 

In the years which have intervened 
■ 1916, the development of aircraft 



engine was soon taken over by the 
Wright Aeronautical Corporation, des- 
tined to become one of the major com- 
panies in the field chiefly by virtue of 
Its acquisition of the Lawrance nianu- 
facluring rights. Under the guidance 
of the Wright Company the original 
Lawrance dc-.igii was developed into the 
Wright J-fi, a more ruggeil engine of 
about the same rated power. This was 
the first really reliable American air- 
cooled engine, a fact nllested by its use 
in the famous flights of Lindbergh. 
Chamberlin. Hyrd. ami others. This 
engine usetl the prcsciu accepteil type 
of cylinder construction, consisting of a 
steel barrel with integral cooling fins 
onto wtiicli was screwed a cast-alumi- 
num cylinder head. This arrangement, 
originally developed by Dr. Gibson and 
Mr. S. D. Herron in England, was 
first given successful application in the 
English .Armstrong-Siddley engines, 
hut the Wright J-5 engine was the first 
in this country to use this construction 
ill quantity production. 

The next landmark In the air-cooled 
field was the Pratt & Whitney "Wasp.” 
Developed in 1926-27 by a group of 
engineers and technicians who branched 
off from the Wright Company to found 
the Hartford organisation, it was iim- 
tible because of its relatively high power 
rating for an air-cooled engine, namely 
425 bp. In it were pioneered valve- 
rocker boxes cast integral with the 
cylinder head, the split crankshaft with 
one-piece master rod, and engine mount- 
ing lungs cast on the inlet manifold 
section. It also was the first produc- 
tion engine in this country to incorpo- 
rate a gear-driven centrifugal super- 

The next significant step in air-cooled 
engine development in this country was 
the Wright Cyclone 1820-cubic-incli 
engine brought out in 1929. The pro- 
gressive devclopineni of the engine since 
that dale is shown in the accompanying 
graph. These curves can be taken 
as typical of the development of the 
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Holley Follows Through! 



M aximum carburetor efficiency 
demands periodic checking of 
metering characteristics. 

To check adjustments accurately, 
many government agencies and lead- 
ing airlines use Holley Field Service 
Test Stands. The necessary specialized 
tools are also available. 

Holley Aviation Carburetor Service 
follows through — insures maximum 
operating efficiency at all times. 




HOLLEY 


■AVIATION CARBURETORS- 


AVIATION. 



I.ir^re Amcricin air-coulod c-ngMies now 
ill Ki'tiiTdl usf. It is given not 511 much 
for the tigures applying 10 this par- 
ticular engine as to show the rate at 
which engine development has been 
taking place in the last 1(1 nr U years. 

Next in the air-cooled field came the 
Pratt & Whitney Twin Wasp, the first 
successful two-niw radial engine in this 
country, (rillowol cln-cly I»y the larger 
engines of thi.s type recently ileveloped 
hy hiilli Wright ancl Pratt & Wliitney. 
These latter arc admittedly the finest of 
their power rating at present available 
anywhere in the world. 


In connection with the rapid develop- 
ment (It the high-powered .\mcricaii 
air-cooled engine, the importance of 
service on the regular airlines of the 
United States should be mentioned with 
emphasis. This is a much more severe 
service than peace-time military opera- 
tions, because it demands continuous 
running at high power for many hours 
a day. together with the lowest pos- 
sible inninleilance costs and the liigliO'! 
reliability. The commercial air lines oi 
the United States have furnislietl a lab- 
oratory for the proving of high-pow- 
ered aircraft engines which are far 


ahead of those available anywhere else 
in the world, and to these airlines must 
be given credit for an important part 
in the development of the modern Amcr- 

European development of air-cooled 
engines proceeded siraultancously with 
that in the United States, but with one 
giussible exception it has always lagged 
behind similar American developments. 
The exception is the engines developed 
by the English Bristol Company, which 
has pioneered singlc-sleeve-valve air- 
cooled radial engines which are appar- 
ently taking an important ixirt in the 

In the field of liquid-ctxded engines 
it has already been noted that the French 
Hispana-Suiza pioneered the modern 
composite en-bloc construction. The 
next important step forward in this 
field was made by Curtiss with ilic 12- 
cylinder D-12 engine, pul into produc- 
tion about 1923- The funilamenlal His- 
pana-Suiza construction was modified 
to give a 4-valve cylinder-head of excel- 
lent quality. The success of this engine 
in racing (Pulitzer Trophy and S. 
neider Cup) caused it to be copied • • 
essential features by a number o' . 
ropean nranuf.icturers. The liquid- 
cooled engines playing sueli an mnort 
ant pari in the present war, v 

the Rolls-Royce, the Mercedes-bv... , ..ic 
Junkers, and our own Alliso -ly 
safely be said to oive a ,"'reat 
the pioneering work of the 
pally with the D-12 a 
“Conqueror" engines. 

luble I is an atte 
engines which were 
reasianably large pre 
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N[r. Howard Morey, who has spent the hesl part of his life in the flying 
My instructors uiul myself are without reservation in our 
ihe /light line day after day in a grilling 


game sayi 
praise for the way tlic U'aco Trainer 


flight rotitine." 

Tile inbuilt stamina of Waco Trainers is what keeps them "on the flight line” . . . 
keeps them making profits for the CI*TP operator anti tliut's why more and more 
operators are standardizing on 'A’acos for secondary training. 



.\IRCRAFT COMPANY • 


10 • U. S. A. 


AVIATION. August, 


TROY, OK 
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PRECISION ii PRODUCTS CORP. 


Standurdization tor Maximum 


li 


PRECISION 

PERFORMANCE 

PRODUCTION 


MASS PRODUCTION TO PRECISION TOLER- 
ANCES FOR MAXIMUM PERFORMANCE . . , 
has been accomplished through standardization of 
component assemblies of the many ADEL Hydroulic 
Selector Valve combinations available. 

Four basic component assemblies constitute major 
operating parts of nearly two-score ADEL single, 
double, triple, quadruple, and quintuple two and 
four-way hydraulic selector valve assemblies new 
in production. Widely varying in external appear- 
ance. these slandord production units permit inter- 
change of operating parts, assuring maximum 
service interchangeability between ships of neorly 
every American aircraft manufacturer. 

Basic simplicity, improved performance, reduced 
weigh), size and amplified instollotion ore further 
enhanced by servicing interchangeability afforded 
by 45.000 hydraulic units currently in service opera- 
tion or in process of production. 
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Over 50 years of business paper 
publishing experience plus a large 
field force and trained personnel 
enable McGraw-Hill to offer a 
unique Direct Mail List Service — 
Write today for your copy of 
"Hundreds of Thousands of Reasons 
Why”— It will tell you about 
McGraw-Hill Lists and how they 
are getting results for others. 


What Fields Do You Want 
To Reach 

Aviation Industry 
Bus & Transit Industries 
Business Executives 
Chemical Process Industries 
Civil Engineering 8c Construction 
Coal Mining 

Electrical Appliance Dealers 
Electrical Contractors 
Electrical Industry 
Electrical Wholesalers 
Food Industries 
Manufacturing Industries 
Metal Mining 
Metal Working Industries 
Mill Supply Distributors 
Power Engineers 
Product Engineers 
Radio Dealers & Wholesalers 
Radio Engineers 
Textile Industries 

DIRECT MAIL DIVISION 

McGRAW-HILL PUBLISHING CO.. INC., 330 W. 42nd Street. New York 


\ 



GASOLiRE 



The Unusuof Success of Cardox In Engine 
Tesf Cells Proves Its Value for Factory, 
Warehouse and Hangar Fires. 

T he system which puts out the quick, 
dangerous fires of aviation gasoline 
in aircraft engine plants, is just as effi- 
cient for the lesser jobs of fire protec- 
tion. Cardox in meeting the extreme 
test of extinguishing blazes fed by 
flowing gasoline, shows how easily it 
can handle other critical assignments— 

— night and day automatic protec- 
tion where valuable materials are 
stored (defense supplies and equip- 


— crash emergencies at aii fields. 

— special plant process protection, 
such as spray painting booths, dip 

— and. of course, complete plant- 
wide automatic protection of ordi- 
nary fire risks. 

Cardox is not to be considered "too 
good" for ordinary jobs — for even the 
most ordinary fire hazard is potentially 
critical. If it were costly there might be 
some excuse but many economies in- 
herent in the method, such as simplified 
piping installations, offer low over-all 
cost. Automatic timed release equip- 
ment prevents waste of the Cardox ex- 
tinguishing medium (CO2). 



• In this test, aviation gas was led at the rate ot 10 gallons a 
minute to discharge on the engine, exhaust, drip pan and floor. 
A gallon ol cylinder oil was poured around the drip pan on the 
wooden platform and floor. The engine was run until very hot, 
when the gasoline discharge lines were opened. The resulting 
fire was both quick and violent, yet in 60 seconds, Cardox 
"cooled out" all fire. Not even smoldering sparks were lound in 
the charred wood oi the platform. 

Non-Damaging Fire Extinguishing System 

Some Recent Jobs for Which Cordox Was Specified: 

Allison Division- Frigidairs Divlslon- 


■s & Southern Ohio 


LaCIsde Power & Light Co. 

Mathleson Alkali Works 
Northern States Power Co. 
Wright Aeronautical Corp. 


CARDOX CORPORATION * BELL BUILDING, CHICAGO 



New McGraw-Hill Books for 
Engineering Defense Training 


★ ★ 

Air Pilot Training 


By Brrl A. Shields. 
Aviation Prci> School, Inc.. 
N. J. Ready in September 


Airplane 

Maintenance 


Aircraft Instruments paecs^e x 9. $3.00. 




By Georpc E. Irvin. Irvin Airerall 
Schools. Ltd.. Los .\iivclcs. Cal. TOO 
]>R)!es. 6x9. S.S.00. 

The 

Aviation Mechanic 

Bv Carl Norcross. Managing Editor. 
Aviation, and J. D. Quinn. Jr. 563 
pages. '6 X 9. S3.S0.* 

How to Do Aircraft 
Sheet Metal Work 

By Norcross anri Quinn. Ready in 

Airplane Lofting 

By Williaiii Nelson. Chief Engineer, 
U. S. Naval -Aircraft Factory. Phila- 
delphia. P.s. Ready in September. 

Aircraft Laj’out 
and Detail Design 

By N. H. Anderson, Engineering Dr-t/l. 


Air Navigation 

B> V. ' 

5.5.00. 

Weather Analysis 
and Forecasting 

By S. Petterssen. Massaehusetls In- 
stilule of Technologv, 505 pages, 6x9, 

55.00. 

Introduction to 
Meteorology 

By S. Petterssen. 236 pages, 6x9, 
S2.S0, 

Dynamic 

Meteorology 

By Bernard Ilaurwilz, Massachusetts 
Institute of Technology. Ready in 
September, 

Synoptic and Aero- 
nautical ^Heteorology 

By H. R. Byer... U. S. Weather Bureau, 




r O help meet the defense-program rcquirc- 
“ ments of aircraft-radiator manufacturers, our 
facilities (which for many years have pro- 
duced HYDRON thin-wail, hy- 
draulically-formed, metallic bel- 
lows) have now been expanded 
to include the production of _ 

metallic^A 



extruded, thin-wall, metallic tubing for air- 
craft radiators We produce both plain and 
center-bulge tubes in all standard diameters, 
lengths, and sizes of hex, for 
liquid-cooled and air-cooled 
motors. We invite your 
inquiry. 

BELLOWS 


CLIFFORD MANUFACTURING CO. 


564 EAST FIRST STREET, BOSTON 


DETROIT' 





V®K£S 


;ration experts 

American and Canadian Agent : 
E. Cantin, 101 Park Av., New York 
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iiunin a famous flying name joins 
the swing to FRANKLIN power 


Rearwin has joined the popular swing to Franklin power. 
Not only because of Franklin's design advantages and 
the Electric Starter and Generator. But still more im- 
portant, to fortify the Skyranger with Franklin's proven 
dependability born of 40 years' air cooled experience. 
The ability to deliver a smooth, abundant flow of power 
hour after hour, and mile after mile of rep. 
tion. Before you buy any plane learn how 
the edge in every vital detail ... in initial c 
sumption, quiet smoothness, ease of sta. 
around dependability even under gruelin 
See your distributor for a Franklin powere 
tion. Specify Franklin and get more for yoi 




AIRCOOLED MOTORS CORPORATION * SYRACUSE, N. Y. 



OXY- ACETYLENE FLAME -HARDENING makes 
wearing parts last longer . . . 


LINDE OXYGEN . . . PREST-O-LITE ACETYLENE . . . UNION CARBIDE 
OXWELD, PUROX, PREST-O-WELD APPARATUS . . . OXWELD SUPPLIES 



PARKS AIR COLLEGE, East St. Louis, Illinois 




IF YOU HAVE A JOB REQUIRING 

The Finishing of Internal Cylindrical 
Surfaces from .185" to 2.400" 
Precision Limits within .0001" 

O Super-smooth Finish 



YOU CAN SOLVE FIVE 
IMPORTANT PROBLEMS 


- with the ■ 


SUNNEN 

4 -SPEED 


PRECISION HONING MACHINE 



Throughout the metal working industries, especially on defense [obs 
ranging from oirplanes to steam turbines, hundreds of manufacturers 
have found the answer to increased production with greater accuracy 
and lower costs in this practical, inexpensive machine — because it: 


1. Corrc 


s of o 


of-ro< 


d by p 


'ious operation 
nethod of duplicc 


end here's the best news of all! You don't need a skilled machinist 
to operate the Sunnen Precision Honing Machine! Any intelligent 
workman with a few hours' practice can produce super-smooth 
finishes and hold accuracy within .0001". 


Can be set up and work located ir 




i minute! 


If you have an internal sizing or finishing operation within the range 
of the Sunnen Precision Honing Machine it will pay you to write 
at once for new 8-page bulletin — or, if you prefer, a soles engi- 
neer will be glad to call ond demonstrate in your plant on your 
job [ust what this machine can do for you. 


* SUNNEN PRODUCTS CO. “ - 


Canadian Faelory, Chatham, Ontario 



their safety is guarded by 

sinews of the finest steel! 


AMERICAN STEEL & WIRE COMPANY 

Cleveland, Chicago and New York 


UNITED STATES STEEL 




Like a hawk, poised ready for the kill, 
this Curtiss P-40 awaits the command 
that will send it hurtling through space 
at more than 350 miles an hour. The 
success of its mission, however, de- 
pends upon the reliable performance 
of all parts — particularly upon SCSfF 


Bearings on the Curtiss Electric 
Propeller and control surfaces. And 
fflDSlP "comes through” as it has done 
since Aviation was in its infancy. Good 
bearings, good propellers, and good 
planes always go together, ««« 

fflCSF 1NDUSTRIES,INC.,PHILA.,PA. 



BALL AND ROLLER BEARINGS 


A VI ATI OK , Augiul, 


DON’T SPEND A NICKEL ON 
FLUORESCENT LIGHTING... 

until If on vnn nnsiror to tlioMo Fonrlfni^Mtions 


I f Jf»i / geffing the best lighUng 
^ ' Jor my business, competently 
plannetl hv fig/.li«g engineers? 



MlIU 


Ilirli a« I M<m 

1 1 alTi>f4 lospriid am) ultal 
ai> 1 eN(H‘t-t from new 

r O-IC laiiiii 


n ..|m / getting a sufficiently uide 
^ ehoice of figures so tl,al I can 
select exactly the oriPS f need? 


Diin'l guess. .\sL \o 
h ilistrihulnr. Me hue li 
llie engimi-riiig resemr 
Elecirk'. He can call m lueai u-r. 
ears e\|KTienee will) Cieiieral 




• 'Have I luiilveci over wic/itg/i )i\- 
‘s to be* aide to <*)inc>j*e ll»* ones 
bal suit \iti I gc‘Mitig listures 
II llie lia.'iaof [lie uiiioimi olliglit 
need, rallier (liari on price alone?”' 
\sk Ueiieral lilcclric! G. li. makes 
) iixlures for .\1 cZDS I' lamps, 
ojH-ruU-s willi leading lixiure inanufai'lnrers to 
s geared to I'our recpureimml 



. . 

3 Im / getting Cerlffied Ihmres- 

I /t l.n / fllipg tl.f o's/.l l<„„p. - 

eentFixiures/or top-mneh h?/.l 

1 ^ lamps that nill gice maximum Ijt 


1 light for current they consume? 4 





Control 


The dragon fly is one of the ntost expert airmen 
of the insect world — able to do a wing-over or a ver- 
tical reverseinent with an ease and skill that would 
be the envy of any pilot. Since it is his ability to out- 
maneuver smaller insects that keeps him well fed, the 
dragon fly employs every means of control at his 
command. Lacking tail surfaces, he uses a second pair 
of wings, a flexible body and adjustable scales on his 
wing surfaces to aid him in abrupt changes in direction. 

However, superior air performance, whether in a 
dragon fly or in an airplane, depends not only on con- 
trol, but on fouier. Because aviation power is entirely 
a matter of engines and fuels, much of the responsibil- 
ity for improving the performance of tomorrows 
planes must be shared by engine designers and fuel 
specialists. 

Today, Ethyl engineers are working constantly 
with aviation technologists in a broad program of co- 
operative research which involves both fuels and en- 
gines. Much of the information gained through this 
research has already been put to practical use. Much 
will undoubtedly be applied in the future. And 
the fund of data which is being ac- 
niulated may prove of inestimable 
I value to the engineers who are con- 
stantly seeking to improve every phase 
of aviation, 



ETHYL GASOLINE CORPORATION, manufaelurir tf anli-tmoct fluids ussd 6y ell eem/ianlet li 
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IIOHH & BAH C0MP4SIY J 

I WASHINCTO^ SQUARE, PHILADELPHIA. PA. 

MmlKtiimilLatkiriiSliitii nS FiiisliK..fsiTau. . CpstilCtnitcnpic Nctks . . Sralketic luettitUu.. Fs>(lcil«..»liltarlH«saUI 


^^t'iation’s .StanJard 

^ranSfiaren t PUic 

rii\iu 


. for the ■om rmei.te W pri.'.Ue pl.me oi.ner, P..SMCVis 
i, carrird iti slocic -I nil Immches of .lir Associales. Inc., 
BenrfiY, A'e.r Jer.«> : CFiimgu, Illinois; Glendale. Calo 
fornia; mid Dallas. Tcmis. 

Canadian disirilwlor: IMbs Class. I.ul.. London. Onlorio. 
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Stromberg pioneering again advances 
America’s sky supremacy! 


T he early airplane industry floundered 
along with “converted" automobile car- 
buretors until Stromberg devised a carburetor 
exclusively for aircraft requirements. This 
development came in 1917-1923 and, steadily 
refined through Stromberg research, re- 
mained a world standard for many years, 
widely imitated abroad. 

Recently, new giant engines with altitude 
power output twenty times that of earlier 
units, demanded and inspired the develop- 
ment of another type of earburetion, totally 
new . . . the Stromberg Injection Carburetor. 


Briefly, Stromberg Injection Carburetion is 
fully automatic and meters correctly at all 
loads, altitudes, temperatures, and flight atti- 
tudes. It saves fuel, minimizes icing, and has 
proved most reliable. Its originally successful 
design has now the added refinements of two 
years service experience. 

Thus, Stromberg pioneering has once 
more added new laurels to the record of 
American sky supremacy. 

BENDIX PRODUCTS DIVISION 
OF BENDIX AVIATION CORPORATION 
SOL’TH BEND, INDIANA 




AIRCRAFT 

CARRURETION 


Hcrle f/itOi >o«TAPPERS 


S LOW prodiicliou, rejected parts oiid 
broken tups, are olLen due to poor 
preparation of lioles I'or tapping oper- 
ations. Here are some jHiints which will 
help you to prevent costly losses. 
jVlways keep in mind that good clean 
drilling and a ruusoiiahle size main- 
lenancc are keys to better, faster 
tapping and with loss strain on tlic tup 
and less power consumption. 



For open or “througli” holes in steel, 
use “Gun” or PlugTaps;stick to Plug 
Taps for gray cast iron and non- 
nialleables; for cast iron rontaining 
steel, use “Gun” Tups. For blind or 
bottoming boles, use a Poltoming Tup 
if the full lenglli of llie hole is to be 
threaded. Always be sure tlic drill 
chips are removed from tlie Ijotlom of 
the blind liole before you start to tap. 


A 100% thread depth reipiires 3 times 
the jKnvcr necessary to laji a 75% 
tliread, but is only 5% stronger. A nut 



with 50% thread deiilh %\ill break its 
bolt before the thread will strip. Good 
inunufacturing practice should pro- 
vide a depth of thread not less tliun 
62% to 7.5% (depending on the size) 
and not mure than 83,' 3% of tlie basic 
tlireud deplii. Remember tliese facts 
and you will not make your drilled 
holes loo small. 

The tougher and liarder tlie material, 
or the deeper the lapiu'd hole, the 
smaller tiic thread depth you can 
safely adopt. 

Punched holes in thin sheet nielal 
tend to cause lai)s to “load” and 
break. See tliat punched boles are not 
too small. Same with cored or forged 
holes in casting or forging. It pavs to 
drill tlieni. 

As a guide to the most practicable 
drill size for all threads, consult any 
standard tap drill chart. We will 
gladly send you one on request. 

N ^ 


is one of a series of 
advertUemenls published b\ 
Greenfield Tap & Die Cor- 
poration to help users get 
greater production from their 
snuill tools in these critical 
times, through making use- 
ful facts more widely known 


\y w 


GREENFIELD TAP AND DIE CORPORATiON - GREENFIELD, MASSACHUSETTS 

Dktroit PiANt; 2102 West Fort Si. 

Wabeuouhks in New York. Chicago and Los Angeles 


.:^GREENFIELD 








The Ceiling is Unlimited for 


N-A-X 



High Ten s i le 

. . . the low alloy steel that has unusually 
high resistance to IMPACT, FATIGUE, 
SHOCKS and STRESSES 


be light without sacrificing strength, N-A-X HIGH 
TENSILE is the ideal low alhy steel— o. steel that is readily 
available and one that can be fabricated easily, usually 
without change in regular shop practice. 

N-A-X HIGH TENSILE has other important features, 
too, which make it particularly adapted for aviation and 
automobile parts and products. 

FABRIC.ATION— N-.A-X HIGH TENSILE can be 
formed readily, either hoc or cold, with all the ease and 
speed of mild carbon steel — it goes through each phase of 




GREAT LAKES STEEL CORPORATION— DETROIT, MICHIGAN 

Sales 0£iees in Principal Cities 


division of 


NATIONAL STEEL CORPORATION 

Exeeutiue Offices, PiUshurgh, Pa. 




and Laboratory Proven 


The Stratolincr is the proving grovind of a new era 
for military and commercial aviation . ..an Era of 
Flight promising scarccly-dteamcd-of strategic and 
reonomic potentialities. Aviation's progress into the 
“upper levels’’ has presented problem in Airesearch's 
specialized field. 

to the basic sub-stratosphere 
offered in Airesearch's new 
Valve. Tlie prototype of this 
test flown, proven and brought to 
its present advaneed state of develop- 


ment in the "Strato-Lah” at Airesearch's new 6,000 
square feet laboratory. 

The engineering principles and design refinements 
incorporated in this valve are being adapted for in- 
stallation in single seater fighters as well as multi- 
place aircraft. Airesearch, now in its own newly 
completed 80,000 square feet plant is prepared for 
all out volume production of Ais vital valve. Engi- 
neering inquiries are invited. 


Airesearch Manufacturing Co. 

New Offices ond Plonfoi ihelos Ange/es Airport, Sepu/vedo Blvd., of Century, ing/ewood, California 

COOLERS INTERCOOLERS CABIN PRESSURE CONtROL SYSTEMS 




PARTNERS IN DEFENSE 


Partial List of Equipment In Which They Are Used 


☆ AIRCRAFT ☆ SHIPS 




OF 




PROPERLY DESIGNED 
DROP FORGINGS 


Airflant pnptUir hub bting forgtd on Chambtnburg Siram 
Drop Hummer 


HE solution of the increased load 
thrown on tlic jofgwg industry 
lies not oniy in the H5e of modern 
equipment . . . such as Chamhershurg Hammers . . . hut also in 
properly designed forgings . . . ivhich mean less metal . . . and less 
machining. Less metal for each forging, less machining necessary to 
fmsh, fewer man-hours per piece and less horsepower mean savings of 
vital importance HOW. 

CHAMBERSBURG ENGIN.EER1KG CO • C H AM B E R S B UR G, PA. 


THE CECOSTAMP • A NEW METHOD OF PRODUCING AIRPLANE STAMPINGS 


nixessaryby this great industry. 


CHAMBERSBURG 



HAMMERS • CECOSTAMPS • PRESSES 
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GOING “GREAT GUNS” 


REARWIN AIRCRAFT & ENGI\ES, INC. Kansas city, Kansas, u.s. a. 


ATI ATI OH. Au«iul. 



Ext5e... 

headquarters for 
aircraft batteries 



In 1917, when avialinn was just growing into long pnm.a, an Exide 
Battery was developed especially for aircraft. Tieu, the sole function of 
a storage battery in a plane was to supply power to its ignition system. 

Today the dependability of Exide Batteries makes them the leaders aloft: 

• Exidcs arc standard equipment with many leading aircraft manufacturers. 

• Exides are serving in primary and advanced trainers, bombers, hghters 
and other military aircraft the world over. 


£xi6e 

AIRCRAFT 

BATTERIES 


• Exide's record of millions of miles yearly in transport and transoceanic 
clipper service is further proof of their dependability. 

• Exides are first choice among experienced owners of private planes. 

Today, your best assurance of top-flight performance is to specify 
Exides. made by the world's leading manufacturer of aircraft batteries 
. . . Phone or wire us your engineering questions and delivery needs today! 

THE ELECTRIC STORAGE BATTERY COMPANY. Philadelphia 

The VTorld’s Largest MaunJactHreri oj Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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THE PRESSED STEEL 
COMPANY 

of WILKES-BAHBE, PENHSYLVANfA 


PrcMerl ^Irc] Company Producl»>; Carburizing and An- 

Cylindar Capa, Soainlau Sioal Nock Ringz, Spociol Alloy 
Koat*Trooled Bubble Capa, Welded Alloy Tubing for High 
Temperature and Corroeive Application, 


pcfL-ri^c nork. Pacific Airmoiivc coniinucs 
* c Oakland, Burbank and' Carden City 


Geiutlcs 

Helmeta 






plane needs service use Pacific Airmotive 


I the exacting rec^uirements^ of it , 


PACIFIC AIRMOTIVE 

Diviiion of 

Airplono Manu/aefuring and Supply Corporation 
Aviation's Largest Malntenanee end Supply Company 

BURBANK, CALIF. • OAKLAND, CALIF. • CARDEN CITY, N. V. 

Eiqiort License 193, Cable Address PACAIR. Burbank, CaHfonila, U, S, A 



ALWAYS an inspiring sight, the view of 
aL, planes over America takes on new signifi- 
cance today. For as the arm of America's air 
defense grows daily stronger, the sight of 
American-built aircraft overhead is comforting 
as well as inspiring. 

Andil'sgoodtoknow chatour planes are upto 
the world's highest aviation standards. Skilled 
craftsmen together with many years of service 
to every branch of American aviation enables 
Bendix -Scincitla to manufacture aircraft mag- 
netos, spark plugs.switchcs and radio shielding 
that measure up to chose high standards. 


SCINTILLA MAGNETO 
DIVISION 


SIDNEY, 




It’s mighty good to know 


their ignition is up to 


These superb mechirtes, built to deliver any speed up to 
two miles of saw blade travel per minute without vibra. 
tion, are doing hundreds of metal-ouHing and other jobs 
In a fraction of the time previously required, in plants 
throughout the aviation industry. To increase production 
and male important savings in costs by all means investi- 
gate them, at once. A line requesting Metal Cutting 
Band Saw Bulletin will bring you the complete facts 
promptly. 


PERFECTLY SAFE: Two-Wheel Lockheed Hydraulic Brakes 
automatically and instantly stop the wheels in case of 
taw blade breakage— complefely guarded. 
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The Safe Way 
to Handle 
Material 
witli 


In hundreds of difficult and simple applica- 
tions, Heppenstall Automatic Safe-T-Tongs 
arc providing faster, surer and safer handling 
of all kinds of material. They are lifting paper 
bales, boxes, white-hot ingots, coil and sheet 
steel and aluminum, bundles of pipe, steel mill 
roils, forgings and many other products more 
economically, faster and more safely than other 
methods. They will not mar or indent materials, 

Made exclusively by Heppenstall Company, 
these tongs operate automatically and do not 
depend on electricity or any other means for 
power. 

Any crane-man can operate Heppenstall 
Automatic Safe-T-Tongs with just a few min- 
utes of instruction. With no more manipulation 
than dropping them on the work. Heppenstall 
Automatic Safe-T-Tongs go through their en- 
tire cycle of operation. 

Heppenstall engineers will gladly cooperate 
in developing a type of tongs that will solve 
your handling problems. Write for full in- 
formation — no obligation. 


Hepf/enstoll Company ■ Pittsburgh, Penna. 



ALLENS 

More than 2 million Allen screws each week are sent 
on their way to the front ranks of defense production. 
. . . Where the needs of the hour press hardest on ma- 
chinery and equipment. 

In this "all-out" industrial offensive, mechanical 
strains and vibrational stresses reach new highs. At the 
same time, Allen Hollow Screws reach new highs of 


Improved technique in cold-drawing and "pressur- 
forming" has added to tensile and torsional strength, — 
in hollow screws the very foundation of firm set-ups. 
Perfection of Allen lead screw threading and the newly 
developed "Duo Process" have further refined thread- 
accuracy, — in hollow screws the only "lock" against 
loosening under vibration. 


Your local Allen Distributor will 
accommodate you to the utmost 
of his capacity and available 
supplies. 
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the Growing Need for 

PRODUCTION 

ENGINEERS... 



anVftNCID noininS 

paODOCTIONSClSNCeS 

* produclio" Design 

* Production Pionning 

* Operotions Analysis 
Operations Engineering 

* Plant loyout 
*Stondards Engineering 
* Cost Estimating 
*Tooi Engineering 

.Tim. 


lion of the notevsity of such icainina. and foMouina cIoM consults, 
lion with Ivotlinii executives in the imiustry. Nut thnrl, supcrlicial 

with reserti lu his aptitudes and the industn'‘s needs . . in all. 


AERO INDUSTRIES TECHNICAL INSIIIUIE 




M ENGINtERING-li 




ADVISORY BOARD 

ROBERT E. GROSS JOHN K. NORTHROR C A. VAH DUSEN ' 

rtetidcfit. LBcthocd hres^ent Vtce Pres.. Censolidoted ^ 



with BLACK & DECKER 



Electric 

HOLGUNS 


“ HOLGUN is Black & Decker’s speedy 
Vo" Production Drill, built to stand the 
gaff of continuous aircraft assembly line 
use. This powerful, fast, palm-siie Electric 
Drill weighs only 23^ lbs., is only 6*^" long. Runs 
cool under extreme service. Minimum spindle offset 
for easy, accurate drilling in tight spots on fuselage 
and airfoils. Choice of speeds from 500 to 5,000 
R. P. M. to fit any production drilling requirement. 
Thousands of B & D Holguns are in use in aircraft 
plants all over America. 


Phoae your jobber to demoQScrate Black & Decker's Port- 
able Electric Tools for the Aircraft Industry — or wire Tbc 
Black & Decker Mfg. Co. 738 Penna, Ave., Towson, Md. 





PORTABLE ELECTRIC TOOLS 



BENCH GRINDERS SCRUGDN SCREW DRIVERS VALVE REFACERS 
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Does Your 
Product 
Require 
Accurate 
Machining 
•> 


THE 

GOVRO-NELSON 

COMPANY 

1931 Antoinette Detroit, Mich. 



THIS SWITCH 
CAN “TAKE IT” 


Here’s Proof . . . 




. and Here’s the Reason 


MU-SWITCH 


AND LEARN TO BE ONE 




START SEPT. 29, 


AVIATION TRAINING AT ITS BEST 







a.fflOnY 

c\ulc'h 


t • nTOO*®*''^ 

engine 'i®®‘\^beeW® 

>s' 36V®'^° tare*®’®°^ 

j,eol, en Roybes'®*-'^'’" ^ 




When cooling of supercharged air is 
needed, Harrison supercharger air inter- 
coolers can be depended on to do the job. 
Years of engineering and manufacturing 
experience in the production of these 
intercoolers have resulted in a product 
that insures dependable performance under 
the most severe flight conditions. 

Simple in design, durable and efficient, 
the intercooler is available in two types — 
one built entirely of aluminum, the other 
of copper. 


the A ircraft Industry 

Designers and builders of aiicralt and equipment 

AMPCO foundries for outstanding alloys ol the 
aluminum bronze class. Today 33 aircraft from 
400 mile an hour pursuit ships to 20 ton bomb- 
ers are AMPCO equipped. 

AMPCO METAL is without equal for its great 
strength — for its remarkable resistance to wear, 
impact, fatigue, and corrosion. Government 

daily at AMPCO. Let us send you complete 
data, in the new booklet "Controlled Aluminum 
Bronze for Aircraft Parts." 




flSle connections, flexible conduit and fittings for the aircraft industry 




Available m gepaiaie co 

„.d. ap to 

”*r? ?«■“““ I 

p, BIM altacbmetoa. 

'*”'""'r«eld.itotobM»“l*- 

ance =eai» « ei° 

CHICAGO METAI HOSE CORPORATION 


Shielding Conduit 

Army and Navy Specdiications'-.''^ 
(Also synthetic covered) 

Shielding Conduit Fittings 

* 

Fuel and Oil Line Hose 

(Avioilex) 

Synthetic covering, oil proofed with 
cellulose. (C. A. A. approved) 

* 

Hydraulic Hose 

(Cellu-Lined) 

Burst pressure to 23,000 p. s. i. 

(C. A. A. approved) 

Aluminum Flexible Tubing 

★ 

Stainless Steel Bellows 

* 

Write for Data and 
Engineering Recoioxaendations 




Heat-Treated 
ALUMINUM CASTINGS 
for Aircraft 


ALUMINUM PISTONS 



RAY DAY PISTO!\ CORP. 

West Warren itl Walton 
Detroit, Michigan 

— — 





With long years of experience and now c 
gaged in unprecedented mass production of 
the finest aircraft engines possible, 'Wright 
Aeronautical Corporation employs Wittek 
Type FB Stainless Steel Hose Clamps. 
Leading aircraft manufacturers, engine 
builders, and airlines name Wittek Type FB 
as the standard specifications hose clamp. 


LADUfALOFT 


KO 


IRVING AIR CHUTE CO.. INC. 







•;fO€c c-cirv cLtut^u^ 

‘'D E p f= n d on 

M r r_ e u r r\f 




1414 W. BaHImore Street Baltimore, Md. 



f/ie 

ROL. T2.0NG 

DAYTON SAFETY PLATFORM LADDER 




1713 W. HUBBARD ST. • CHICAGO, U.S.A. 



RULES of TIRE CARE 

^ Help make 
Flying Safe 


1 • Check with a Schrader Gauge to 
keep fire pressures equal. Balanced pres- 
sures mean balanced traction for safe 
take-offs and landings. 

2b Seal with a Schrader Cap. Air.tight 
caps on every valve shut out destructixe 
dirt and muck and safeguard tire pres- 

A. SCHRADER’S SON BROOKLYN, K. Y. 


Schrader 







START RIGHT in Aviation 

STEWART TECH in New York 


School of ^eronoufics * STEWART TECHNICAL SCHOOL 



If, there is anything you want— 

or toms'ihlng you don'i went ether raaden 
of thii paper can tupply — or use — advertise it in 

Aviation's Market Place 

iVIATION ''CLASSIFtEP" 













NEW EQUIPMENT — ACCESSOHIES — MATERIALS — SUPPLIES 




JACOEL 

CABLE SPLICER 

TO? HOIK- 

ING SLINGS. 

In use by U. S. Govern' 
menc, Aircrafc Factories 
and Schools 

I. JACOEL CABLE SPLICINB 
EQUIPMENI CO. 


^ TANINE» 


TITANINE INC. 
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CLASSIFIED ADVERTISING E 

AVIATION'S MARKET PLACE 



AVIATION'S MARKET PLACE 








AVIATION'S MARKET PLACE 




PROPELLERS 

Lafln Amiriean Trade SolicHed 

SALES • REPAIRS • SERVICE 


Individualized Instrument Service 



“zlir/i/ie FacWtier for Frivale Fitola,'" 

SNYDERa«8t= AIRCRAFT 


SEE US FOR Approved Repair Station 186 

IIVSTRUMENTS 

NEW — USED — ALL TTPES — SALES — REPAIR — INSTALLATION — COMPLETE STOCK 

Alltf^UAliT R(tlJII»>lK>T EiEI»ll>ANV 


Seaboard Aircraft Sales 


DUtribufon of 

HOWARD AIRCRAFT 


oUi divlilcn el WinRt Pj«ld, Inc.) 


SIMMONDS GROUP 


Unit Tool Associates 

Metal and Wood 

Aircraft Parts — Subcontracting 

2803 N.Bro«dwij'>ao):lZ21*WicSiti. 


Professional 

Services 



E^CINES FOR SALE 


Philadelphia Ra>t-Proof Co. 


Aviation Schools 


A Seteci School for Boys in 

CALIFORNIA 



Faculty attantlon to^th* nodi 

lily, jncludinq tha baft tachnelegieal 
fchoolf of the patioh. BaiutiFijI San 
Rafaal in the ihaltar of Mt. Tamal* 
pelf if an inipirin^ tatting. 12 irilat 

non^factarian. For catalog, addratt: 


THE TAMALPAIS 
SCHOOL 

SAN RAFAEL, CALIFORNIA 



galien w,rTo NOW far hril doTaih. 


,FLETC H E R 



AVIATION, Airgiist. 1: 


AVIATION'S MARKET PLACE 
AVIATION Schools 


AERONAUTICAL ENGINEERING — GROUND — MECHANICS — FLYING — INSTRUMENT 




PREPARE /l/OIV FOR SUCCESS 


engineering! 

0£Gft££ /M 2/4^ Y£AftS 


e For Defense and Commerce! — Defense 


Science Degree conferred in 2' 





r eWif Aeronautics Authority 




Electrical. Mecbanieal, Chemical and Ra* 

”*“■ ijpI. 



w TRI-STATE COLLEGE * 


See SCHOOL advertising index 

on PaQC 2S2 for oUdinonol fcLoo/t & dying instrectian 



AVIATION, August, 
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ass 











Vtga • V«ught-Zikor$ky • Vnlier • Waco • Ceccaa • Goodyear 


MICRO gg: SWITCH 






■NEVILLE 


I^^Pv^ECI-NEVILLE COMPANY 



TROLS BUILT FOR THE JOB 





The first aviation crankshafts were 
forged by Wyman-Gordon. Down 
through the years, with the marvei- 
ous advance of the industry, every 
Wyman-Gordon forging has been 
made under the rule that nothing but 
the best should go in the air. 

WYMAN-GORDON 

Worcester, Mass. Harvey, Illinois 
Detroit, Mich. 






THE BELl AIRACOBRA “Cannon on fVings” 





These forgings are 

pressing, especiall^ by 

sfrengih is required i "Maximum 

expensive than press^^*”®' 'ess 
f “'“”«=d,„,e,yS »' =«*clo,y 
Dow Choniool r 

P'«* forg(„5, «» .upply 

“"■i «l m.ia, olh„ for “’“““lion, 

”»=I>opptoo,fo"® ^ 

" OOW OHEMfCAr'po 

"■■ >-* ci», ° " P <1 » r 


Castings 


FORGINGS 




°Ji Indus 


■•e having diificuil^ gg 

■w/wTo”: '™"X" 

Dviding vastly inprr*^"^^ ® defense. E 

. fsased produclion fa< 


' “lagneeiuni which 


-••— .uci 

oe available 






^MTE . EXTRusiONi 





ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 

BENDIX, NEW JERSEY, U. S. A. 


PRECISION MANUFACTURE 

plus accurate assembly by 
specialized tecbnicians assure 






Vj 




M ass production of the many and varied pre- 
cision-made Eclipse Aircraft Accessory Com- 
ponents has been made possible by segregating 
manufacturing into highly specialized classifications. 

Thus supervision is by product specialists, ex- 
perienced in every phase of manufacture, assembly 
and testing of specific units of Eclipse equipment. 
New and improved Eclipse inspection and manu- 
facturing methods provide still further assurance to 
the aircraft industry and to those concerned with 
the National Defense program, that Eclipse equip- 
ment will continue to merit unquestioned trust 
throughout the aircraft industry. 


